Fpuradatjpn  fSeport 


Volume  I 


eonstruclipg  of  Dam  and^purtenarit  WorkSj  Phase  n 
eontract=Number  PAGW^6-0039 


September  199DI 


’Ji  -Cf.. 


USAtmy.Corps 
of  Engineers 

HsiTifoa^onDisiftct 


j|1-0Sf06 
91  9  3  094 


TfflS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OP 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGBLY. 


w 


I 


*TT£»»Tiei«  Of 

csoas-cD-i  (1180) 


DEPARTMEKT  Or  THE  ARMY 
tvftnKTOH  otsTmcT.  coR?s  SF  Btaasss 
502  BGHni  SUtcHT 

WJfTKCTCWi,  WEST  VZP.S2KU  25T01-20T0 


SUBJECT:  Foundation  Report  - 
Construction  of  Daa,  Contract 


Tatesville  Lake,  Kentucky 
Ho.  DACH69-C-86-0039 


DTIC/DA-2 
Caneron  Station 
Alexandria,  Virginia  22314 

Dear  Sir(s): 


End 


JOSEPH  H.  TURNER,  III 
Acting  Chief,  Construction  Division 


I 


REPORT  DOCUMENTATION  PAGE 


FonaAfififovtd 

0mm.07G4^» 


2a,  ScOJiarr  OASSlBCftTSON  AUTHOOTY 


2^.  OsOASSriCATlON/DOWTjGRAOKG  SCKcOULE 


«.  PsR^ORMWG  0<aiA.VlZAr.OM  REPORT  KUM3eR5) 


1b,  R£STR:CnVe  lAARjaVGS 

N/A 


3.  Drsnasuno^j/AVA&AsajTY  of  report 
DisiRiBtrnoH  IS  .ijjtjiiMnEp 


5.  t40STT0Rl.\6  0RGA.*<IZAT10N  REPORT  KUM3ER(S} 


6a,-NA&flE  Or  PERfCRM»G  ORGAfCZATlON 
U-S.  Ar:^  Corps  of  Engineers 
Huntington,  West  Virginia 


6c  ADDRESS  {Gty,  SUtt,  4nd2IPCO<it) 

502  8th  Street 

^^tlngton.  West  Virginia  257C1 


7a.  UAlAl  Or  MONITORING  ORGANIZATION 


7b.  ADDRESS  (Gty,  State;  and  ZlFCodt) 


Sa.  NAME  Or  RJNDLNG/SPONSORDjG 
ORGANIZATION 


8c  ADDRESS(Cty,  St4te,4nd ItPCode) 


8b.  OFFICE  SYMSCL 
Of  app&abfa) 


1 1.  TITLE  Ondodt  5t<’jnty  CUsvfkMticn) 

Tatesville  Lake,  Big  Sandy  River  Basin,  Blaine  Creek,  Klf  Foundation.  Report,  Construction 
of  Dan  and  Apourtenant  Works,  Phase  IT  \}o\.  \ 


12.  PiiSONAL  AUTXOaiS) 

NIELD,  Michael 


13j.  TYPE  OF  REPORT  I3b.  DME  COVERED  Il«.  DATE  OF  REPORT  (Ye»r,M«-ltfvO,/J  15.  PAGE  COUNT 

FINAL  PROM  198A  to  1986  |  90  09  01  679 


16  SUPPIEMENTARY  NOTATION  Report  prepared  and  distributed  in  accordance  with  ERU10-1-.1801 
Change  2,  dtd  1  Apr  83 


18.  SUBJECT  TERMS  (Contnue  on  nvtnt  if  neceffa/y  and  tdtnofy  by  block  number) 

Foundation  Excavation,  Grouting,  Slurry  KaJ.l,  cofferdan, 
dewatering,  borings  overburden,  ground  water 

I  — ...I  III  .  .  II,..  I.....  I 

19.  ABSTRACT  (Cont/nvc  on  rtvtno  if  neccnaiy  and  identify  by  block  number;  I 

•  The  geology  of  the  Yatesvllle  Leke  Dan  site  and  a  discussion  of  how  the  engineered  structures, 
were  adopted  to  the  existing  foundation  conditions  Is  the  purpose  of  this  report,  Yatesviile, 
Dan  is  located  in  Eastern  Kentucky,  near  the  town  of  Louisa.  Geologically,  the  area  lies 
within  the  Cumberland  Plateau  Section  of  the  Appalachian  Plateau  Physiographic  province,  ' 
The  Pennsylvanian  Age  rocks  are  nostly  sandstones,  shales,  coal,  and  oiltstone.  The 
principal  features  of  this  work  are:  a  rock-fill  dan  with  a  central  impervious  core,  a  i 
concrete  Intate  structure,  an  uncontrolled  spillway,  a  nalntenance  buij.ding,  and  a  paved 
access  road  and  parking  area.  The  report  describes  in  detail  the  procedures  used  to  es¬ 
tablish  foundation  grades,  excavate  and  treat  the  foundation.  Pertinent  corresponden.^e 
relating  to  foundation  conditions  along  with  one  volume  of  typical  foundation  treatment 
photographs  is  included.  Geologic  cross-sections  and  boring  logs  are  part  of  this  report. 


20.  OISTWBUTION/AVAIUBIUTY  OF  ABSTRAa 
B  UNClASSIPIgDAJNUMITED  □  SAME  AS  RPT  Q  QTif  USERS 
22*  NAME  OF  RESPONSIBLE  INDIVIDUAL 

GORDON  M.  BUTLER.  JR-,  Chief.  Const-  Division 
DDForm1473.  JUN  86  .  _ _  Bf^vtoutpdhtinnsareotaolete 


!21  ABSTRAa  SECURITY  classification 


|22b  telephone  (/nc/u<ie  Area  Code)  i  22c  OFFICE  SYMBOL 


SFCURITY  CLASSIFICATION  OF  THIS  PAGE 


YATESVILLE  LAKE 


BIG  SANOY  mVER  BASM 
BLAME  CREEK,  KENTUCKY 


FOUNDATION  REPORT 
VOLUME  I 


y»r 

S'I3  QSlti 
STIC  Tib 

ui  'j’l 


AvillactxltT  Coats 


Dlst 

fl-\ 


jAvaiX  dQd/«r 
Spdoial 


CONSTRUCTION  OF  DAM  AND  APPURTENANT  WORKS,  PHASE  I 
Contract  No.  DACW69-86-C-0039 


Huntington  District 
U.  S.  Army  Corps  ol  Engineers 
Huntington,  West  Vlrgirris 


SEPTEMBER  1990 


nci. 


Xatcsvill*  Lake,  Phase  IZ 

Big  Sandy  River  Basin 
Blaine  Creek,  Kentucky 


TOtmDKTIOlI  REPORT 
TOLBME  I 


on  Hx-  e^ofifra-cior^  -«-n4 


SECTION  I  -  INTRODUCTION 


1.  Purpose  and  Scope. 


2.  Project  Location  and  Description. 


3.  Construction  Authority. 


4.  Project  History. 


5.  Location  of  Structures. 


Contractors. 


SECTION  II  -FOUNDATION  EXPLORATION 


2.  Investigation  During  Construction. 


7.  ‘*d^ntract  ^pervision*^. .  3 


1.  Investigation  Prior  to  Construction .  4 


SECTION  III  -  GEOLOGY 

1.  Regional  Geology 


a.  Physiography  and  Topography. 


b.  Stratigraphy. 


c.  Structural  Geology. 

d.  Seismic  Historj^ . . 


e.  Economic  Geology .  10 


i  (07^  ,  I 

(j.rz  4'2-56f  I  _ 


2  •  Site'  Geology 

a.  Physiography  and  Topography .  11 

'b.  Stratigraphy .  IT 

_  c.  Structural  Geology .  13 

d. -  Bedrock  Weathering .  15 

e.  Leaching  and/or  Solution  Activity .  16 

f.  Ground  water .  16 

g. '  Descripf  ^n  ol'  Overburden .  17 

3.  Engineering  Characteristics  of  Overburden .  17 

4.  Engineering  Characteristics-  of  Rock .  IS 

5.  '  Unanticipated  Geologic  Conditions  Encountered 

a.  Dam  Foundation .  19 

b.  Spillway . 19 

SECTION  IV  -  SPECIAL  DESIGN  CONSIDERATIONS 

1.  Cofferdam .  21 

2.  Dam  Embankment .  21 

3.  Dewatering  System .  22 

4.  Intake  Structure .  23 

5.  Foundation  Treatment .  23 

SECTION  V  -  DEWATERING  PROCEDURES 

1.  Dewatering  Provisions .  25 

2 .  Dewatering  Overburden 

a.  General .  25 

b.  Slurry  Cut-Off  Walls .  25 

c.  Dewatering  Wells .  28 


ii 


0 


^  *  d.  Monitoring  System; . ; .  29 

3.  Dewtteiring  Rock....; . . . . .r .  30 

SECTIOH  VI  -  EXCAVATION  PROCEDURES 

1.  General 

a.  Construction  Sequence  and  Streeim  Diversion. . .  32 

b.  Diversion-  Channel  lExcavation .  32 

c.  Cofferdam  Excavation . ...^. .  33 

d.  Dam  ^cavation. . . - .  34 

e.  Spillway  Excavation . 1. .  36 

f.  Borrow  Area  Excavation . . , .  38' 

2.  Overburden  Excavation .  39 

3.  Rock  Excavation .  39 

4.  Systematic  Drilling  and  Blasting.... . 40 

5.  Foundation  Preparation .  41 

6.  Record  of  Foundation  Approval...; . ' .  42 

7.  Safety .  43 

SECTION  VII  -  PILE  DRIVING 

1.  Cofferdam .  44 

2.  Miscellaneous  Pile  Driving .  45 

SECTION  VIII  -  FOUNDATION  ANCHORS 

1.  Incline'’ Leg  Foundation .  46 

2.  Spillway  Sill . . .  46 

3.  Trash  Boom .  46 


iii 


SECTION  IX  -  FOONDATIOH  TREATMENT 

1.  General.... . . ; .  48 

2.  Dental  Treatment . 48 

3 .  Curtain  Grouting 

a.  General .  49 

b.  Drilling  Procedures . 51 

c.  Grouting  Procedures .  52 

4.  Supplemental  Grouting . 54 

5.  EmbanJonent  Compaction .  55 

6.  Drainage  Holes . - .  57 

SECTION  X  -  INSTRUMENTATION 

1.  General .  58 

2.  Surface  Displacement  Monuments .  58 

3.  Survey  Monuments .  58 

4.  Piezometers .  59 


SECTION  XI  -  POSSIBLE  FUTURE  PROBLEMS 

1 .  Broken  Zones 


a.  Potential  Problems .  61 

b.  Recommended  Observations .  61 

2.  Miscellaneous  Dam  Foundation  Features 

a.  Potential  Problems .  61 

b'.  Recommended  Observations .  61 

3 .  Spillway 

a.  Potential  Problems .  62 

b.  Recommended  Observations .  62 


iv 


12-01.  Foundation  Related  Statistical  Data 


Yatesville  l.edce  Pertinent  Data 
Government  P^sonnel 
Contractor  Personnel 
Contractor's  Equipment 
Contract  Quantities 

Chronological  Se^ence  of  Construction 

List  of  Subcontractors 

Dental  Coiicrete 

Joint  and  Fault  Directions 

Explosives  Data 

Rpclc  Anchors 

Drainage  Holes 

Material  Obtained  Froin  Commercial  Sources 

Instrumentation 

Dewatering  System 

Sheet  Piling 

12-02.  Foundation  ^rtain  Grouting 

Location  and  Description 
Grouting  Procedure 
Equipment 
Nomenclature 

Computerized  Grouting  Records 
Statistical  Data 

Summary  of  Grouting  Statistics 
Right  Abutment 
Valley  Section 
Left  Abutment 

Curtain  Grouting  Summary  -  By  Hole 
Pressure  Test  and  Grout  Take  -  By  Hole 
Additional  Foundation  Grouting 
Post  Grouting  Exploratory  Borings 

12-03.  Modifications 

12-04.  Correspondence 

Letters 

Memorandum  For  Record  -  Trip  Reports 
12-05.  Exhibits  " 

1.  Site  and  Vicinity  Map 

2.  General  Site  Plan 

3.  Structures  -  Sections  and  Profiles 

4.  Regional  Geology  Map  -  Lithology 


V 


5.  Regional  Geology  Map  -  Structural 

6.  Generalized. Geologic  Column 

7.  Geologic  Map  of  Dam  -  Upstream  of- Core 

8.  Geologic  Map  of  Dam;-  Downstream  of  Core 

9.  Geologic  Map  and, Section  -  Dam- Core 

10.  Geologic  Map  of  Dam  Core  Sta.  1+20  to  3+85 

11.  Geologic  Map  of  Dam  Core  -  Sta.  3+85  .to  7+00 

12.  Geologic  Map  of  Dam  Core  -  Sta.  7+00  to  10+00 

13.  Geologic  Maps  -  Miscellaneous 
14 ..  Curtain  Grouting  -•  General 

15.  Curtain  Grouting  -  St'a.  1+20  to  3+85  -  A  Line 

16.  Curtain  Grouting  -  Sta.  1+20  to  3+85  -  C  Line 

17.  Curtain  Grouting  -  Sta.  3+85- to  7+00  -  A  &  C  Lines 

18.  Curtain  Grouting  -  Sta.  7+00  to  10+00  -  A  Line 

19 1  Curtain  Grouting  -  Sta.  7+00  to  10+00  -  C  Line 

20.  Curtain  Grouting  -  B,  'D  and  E  Lines 

21.  Dewatering  System 

22.  Slurry  Cut-off  Walls 

12-06.  Graphic  Logs  of  Borings 


FOUMDATION  REPORT 
VOLUME  XI 


General 

Foundation  Exploration 
Foundations 
Dam  Core 

U/S  &  D/S  of  Dam  Core 
Spillway 
Service  Bridge 
Cofferdam 
Dewatering  System 
Wells 

Slurry  cut-off  Walls 
Overburden  Excava+ion 
Rock  Excavation 
Cofferdam  Construction 
.Foundation  Anchors  &  Drainage  Holes 
Foundation  Treatment 
Dental  Grout 
Dental  Concrete 
Curtain  Grouting 
Embankment  Compaction 
Borrow  Areas 
Instrumentation 
Miscellaneous 


vi 


Yatiisvilla '^Aka/  Pbasa  ll  v 

Big.  Sandy  River  Basin- 
Eilaine.  Creek,  Kentucky 

ronroATioN  -report, 
yOLUME  I 


SBCTIOil  OMR  —  iETRODnCTXOH 


1.  PURPOSE  ^  SCOPE 

The  purpose  o£  this  report  is  to  ensure  the  preservation  for  the 
future  use  of  the  complete  records  of  foundation  conditions 
encountered  during  construction  and  the  methods  used  to  adapt 
structures  to  these  conditions.  The  scope  of  this  report  covers 
the  investigations,  observations,  and  treatments  involved  in  the 
establishment  of  sound  foundations  for  the  various  structures  at 
Yatesville  Lake  under  Contract  No.  DACW69-86-C-0039. 


2.  PROJECT  LOCATION  AND  DESCRIPTION 

The  Yatesville  Lake-  Project  -is  located  on  Blaine  Creek,  a 
tributary  of  the  Big’-'Sandy  River.  The  Yatesville  Dam  is  located 
18. S  miles  above  the  confluence  of  the  stream  with  the  Big  Sandy 
and  about  4  miles  west  of  Louisa,  Kentucky.  The  project  consists 
of  a  rock-fill  dam  with  a  central'  Impervious  core,  a  concrete 
intake  structure,  an -uncontrolled-type  spillway,  a  maintenance 
building,  and  paved  access  road  and  a  parking  area.  (See 
Appendix  12-01. A  for  statistical  data  concerning  various  features 
of  the  project.) 


3  .s  CONSTRUCTION  AUTHORITY 

The  Yatesville  Lake  Project  was  authorized  by  the  Flood  Control 
Act  of  1965,  public  Law  89-298,  89th  Congress,  dated  27  October 
1965.  The  authorized  purposes  of  this  project  are  for  flood 
control,  water-quality  control,  recreation,  and  fish- and  wildlife 
conservation. 


4 .  PROJECT  HISTORY 

On  7  January  1977,  a  contract  was  awarded  to  EBY  &  Associates  of 
Kentucky,  a  joint  venture,  for  the  construction  of  the  Yatesville 
Dam  and  appurtenant  works.  Although  mobilization  was  completed 
and  excavation  begun  on  the  outlet  portal  and  access  road,  this 
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work  Wcis  halted  and  the  contract  terminated  on  13  Angust  1977 
Presidential  Order.  The  decision  to  separate  Yatesville  Dan  and 
its  appurtenant  wor)s  into  two  septate  contacts  was  approved  in 
Jcinuary  1981,  with  Phase  I  consisti^  of  the  outlet  tunnel, 
stilling  beisin,  outlet  channel  and  intake  structure  foundation 
and  Phase  II  consisting  of  the  dan,  inteike  structure,  spillway, 
saintenance  building,  and  access  road.  He-evaluation  of  the 
original  dau  design  resulted  in  several  changes  including: 
raising  the  top  of  dan  froa  elevation  678  to  6S1  sean  sea  level 
(asl) ,  redesign  of  the  cofferdaa  fron  perranent  earthf ill  to 
sheet-pile  cells,  and  placing  the  das  foundation  on  top  of  rock 
rather  than  on  overburden. 

Construction  of  Dan  and  Appurtencuit  Works,  Phase  I,  was  awarded 
on  21  Heirch  1934  to  Cowin  and  Conpany,  Incorporated,  and  was 
conpleted  in  March  1986.  (For  additional  information  see 
Foundation  Report,  i'atesville  Dan,  Phase  I.)  Construction  of  Dan 
and  Appurtenant  Works,  Phase  II,  was  awarded  on  23  April  1986  to 
The  Lane  Construction  Corporation.  The  dan  enbanksent  and  93 
percent  of  the  contract  work  were  cospleted  by  Septenber  1988. 

All  physical  work  was  accepted  on  31  August  1989. 

At  the  tine  of  this  report,  contracts  associated  with  the 
Yatesville  Lake  Project,  although  not  directly  related  to  the  dan 
construction,  include  a  clearing  contract,  two  road  relocation 
contracts,  and  three  ceaetery  relocation  contracts. 


S.  LOCATIOH  OF  8TRDCTDRES 

The  dan  axis,  with  an  alignnent  of  N  87‘’32’W,  intersects  Blaine 
Creek  at  approxinately  18.5  niles  above  its  confluence  with  the 
Big  Sandy  River.  The  intake  structure  is  located  approxinately 
400  feet  south  of  the  dan  on  the  left  abutnent.  Connected  to  the 
intake  structure  is  a  preconstructed  975-foot  tunnel  and 
transition,  a  112-foot  stilling  basin,  and  an  outlet  channel. 

Rock  Borrow  Area  No.  1  and  the  maintenance  building  are  located 
on  the  right  abutnent.  The  spillway  is  located  approxinately  1/2 
Bile  east  of  the  dan  in  a  gap  on  the  right  valley  wall. 

Elevations  range  fron  518  nsl  on  the  dan  foundation,  after 
excavation,  to  867  nsl  on  top  of  the  rock  borrow  area,  before 
excavation. 


6.  CONTRACTORS 

The  prime  contractor  for  the  construction  of  the  Yatesville  Dan 
and  Appurtenant  Works,  Phase  II,  was  The  Lane  Construction 
Corporation,  of  Meriden,  Connecticut.  The  contract  was  awarded 
on  29  April  1986.  The  work  described  in  the  contract  included 
construction  of 
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.  a  concrete  intaJie  structure,  ccc^lete  with  2  hydraulically 
operated  sluice  gates,  2  esergency  gates,  2  selective 

withdrawal  outlet  gates,  12  selective-withdrawal  inlet 
gates,  conduit  liners,  trash  screens,  2  saintenance 
buUcheads,  and  a  utilities  systen 

.  a  rolled-randoa  fill  (earth  and  rock)  dan  (with  ii^rvious 
earth  core)  approxirately  156  feet  high,  with  a  crest  length 
of  855  feet 

.  a  steel  girder  and  concrete  deck  service  bridge  emd 
spillway  bridge 

.  an  excavated  spillway  amd  inlet  channel. 

Other  construction  include  a  nasonry-and-frane  saintenance 
building  with  all  appurtenant  utilities  and  an  asphalt-paved 
access  road  and  parking  airea.  Notice  to  Proceed  was  acknowledged 
on  IS  May  1986  and  the  contract  original  cospletion  date  set  on 
19  April  1991,  which  gave  1,800  calendar  days  to  cosplete  the 
work.  The  final  contract  cost  of  the  Phase  II  work  was 
$27,604,765. 

Major  subcontractors  included  Boyles  Brothers  Drilling  Conpany 
(exploratory  drilling  and  foundation  drilling  and  grouting) ; 
Richard  Goettle,  Incorporated  (installation  of  steel  sheet  piles 
for  the  cellular  cofferdas) ;  McClelland  Services,  Incorporated 
(excavated  the  slurry  cut-off  walls) ;  Stacon  Corporation 
(installation  of  the  dewatering  systen) ;  and  W.B.  Fosson  &  Sons, 
Incorporated  (construction  of  the  naintenance  building) .  (See 
Appendix  12-01. C  for  a  partial  list  of  contractor  personnel  and 
12-01. G  for  a  cosplete  list  of  subcontractors.) 


7.  CONTRACT  SUPERVISION 

This  contract  was  perforsed  under  a  contractor-supervised  Quality 
Control  Progran  with  quality  assurance  conducted  through  a 
Govarnsent  Resident  Office  located  on  the  construction  site. 

This  office  was  administered  by  a  Resident  Engineer  acting  as  a 
legal  representative  of  the  Contracting  Officer,  the  District 
Engineer.  The  Resident  Engineer's  staff  number  varied  during  the 
construction  program  depending  on  the  workload  during  a 
particular  phase  of  construction.  (See  Appendix  12-01. B  for  a 
partial  list  of  Government  personnel.) 
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1.  lEVZSTIGATXOH  PKZOK  TO  COHSTSUCTIOH 

Various  exploratory  prograns  were  conducted  at  the  Yatesville  dan 
site  between  1957  cuid  the  aweording  of  the  Phase  II  contract  in 
1986.  These  investigations  were  perforaed  to  evaluate  the 
foundation  characteristics  2ind  to  locate  sources  of  suitable 
construction  saterials.  These  prograns  included  not  only 
investigations  for  work  areas  in  this  contract  but  for  the  outlet 
works  as  well,  which  was  conpleted  under  a  previous  contract. 

Both  rock  and  soil  were  investigated  in  the  dan,  outlet  works, 
spillway  and  borrow  areas.  (For  detailed  infomation  on  pre¬ 
construction  explorations,  and  field  test  and  laboratory  results 
see  Design  Henorandun  Ho.  5,  Volune  II  and  Supplenent  to  Volunes 
I  and  II) 

The  investigative  procedures  for  overburden,  at  the  dan  and 
appurtenance  sites,  consisted  of  (1)  drive  sanpling;  (2) 
undisturbed  sanpling;  and  (3)  excavation  of  test  pits. 

Continuous  drive  samples  were  accomplished  by  2-inch  split  spoon, 
using  Standard  Penetration  Test  (SPT)  techniques;  4-inch  and  6- 
inch  hollow-stem  auger;  and  churn-drilled  samples.  Fourteen 
undisturbed  borings  were  conpleted  at  the  dan  site  using  a  fixed 
piston  sampler.  Test  pits  were  excavated  by  means  of  a  backhoe 
in  search  of  potential  impervious  borrow  materials. 

Various  field  and  laboratory  tests  were  performed  on  the 
collected  samples  from  these  soil  investigations.  Field  tests 
performed  during  the  soil  investigation  consisted  of  field  pump- 
in  test,  recording  blow  counts,  measuring  the  piezometric  level 
where  applicable,  and  visually  classifying  the  sampled  materials 
then  sealing  them  for  laboratory  testing.  Laboratory  tests  were 
performed  on  selected  soil  samples  sent  to  the  Ohio  River 
Division  Laboratories  and  included  visual  identification, 
moisture  content,  Atterburg  limits,  and  gradation  tests. 
Additional  laboratory  testing  performed  on  select  undisturbed  and 
test  pit  samples  included  standard  compaction,  specific  gravity, 

Q  and  R  triaxial  shear,  S  direct  shear,  consolidation,  and 
permeability. 

In  addition  to  these  Corps  of  Engineers  investigations,  A.C. 
Ackenheil  and  Associates  Incorporated,  of  Charleston,  West 
Virginia,  performed  a  field  investigation  and  laboratory  testing 
program  in  1968  under  Contract  Number  DACW69-C-0012.  This 
contract  consisted  of  testing  and  evaluating  the  material  from 
four  tentatively  designated  borrow  areas. 

The  rock  investigation  in  the  areas  of  the  proposed  structures 
and  rock  quarry  was  accomplished  by  drilling  numerous  NX  size,  4- 
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inch  and  15  6-inch  dianeter  core  borings  using  the  standard 
double-tube-rotary  core  barrels  with  botton-discharge  bits. 

Thirty  of  the  JJX-size  borings  were  drilled  on  a  batter  to 
deteraine  joint  spacing  and  orientation  in  the  bedrock  at  the 
outlet  portals,  dzm  abutnents,  and  spillway.  All  or  part  of 
selected  HX-size  borings  were  hydraulically  pressure  tested  to 
deteraine  the  water  tightness  of  the  rock  foundation.  A  select 
nuaber  of  both  the  HX-size  cind  6-inch  borings  reaained  open  after 
coapletion,  to  be  used  as  observation  holes  so  that  seasonal 
grotind-water  levels  would  be  recorded.  Field  tests  perforaed  by 
District  geologists  included  core  classification,  pressure  tests, 
and  recording  the  piezoaetric  level. 

Various  laboratory  tests  were  perforaed  on  selected  core  borings. 
Select  6-inch  core  saaples  from  the  daa  foundation  were  sent  to 
Ohio  River  Division  Laboratories  for  appropriate  testing  such  as 
direct  shear  and  sliding  resistance,  aoisture  content,  and  unit 
dry  weight.  Core  saaples  from  the  rock  borrow  area  were  sent  to 
the  South  Atlantic  Division  Laboratory  (SADL) ,  where  tests  were 
conducted  for  permeability,  specific  gravity,  Los  Angeles 
abrasion,  weathering,  gradation,  15-inch  Q,  R  &  S  triaxial  shear 
test,  direct  shear,  and  petrographic  analysis.  Additional 
testing  on  samples  from  the  rock  borrow  area  by  SADL  included 
vibrating-table  relative  density  for  sandstone  members  and 
standard  compaction  test  for  shale  and  siltstone  members.  (See 
Section  3-04  for  additional  information  on  rock  testing.) 

Investigations  during  the  "Phase  I"  contract,  awarded  to  Cowin 
and  Company  Inc. ,  included  the  drilling  of  eight  4-inch  core 
borings.  These  borings,  located  in  the  left  abutment,  were 
drilled  by  the  subcontractor  Stokley-Cheeks  and  Associates 
Incorporated.  The  information  derived  from  these  borings:  four 
in  the  intake  structure  foundation,  two  in  the  service  bridge 
foundation,  and  two  in  the  right  wing  wall  of  the  stilling  basin, 
were  used  to  supplement  preconstruction  exploratory  information 
and  to  establish  founding  elevations  for  the  excavation  of  the 
various  structures.  (See  Yatesville  Lake  Foundation  Report  - 
Phase  I . )  Other  exploratory  drilling  located  in  the  outlet  works 
included  numerous  preconstruction  borings  with  laboratory  tests 
being  performed  on  selected  samples. 

The  detailed  results  from  the  above  rock  and  soil  sample  testing 
can  be  obtained  from  Design  Memorandum  No.  5,  Volume  II, 
Supplement  to  Volumes  I  &  II,  and  A.  C.  Ackenheil  &  Associates, 
Incorporated,  Borrow  Area  Investigation  Report  dated  29  November 
1968. 


2.  INVESTIGATION  DURING  CONSTRUCTION 

Investigations  during  construction  can  be  divided  into  two 
headings:  visual  and  physical.  Visual  investigations  included  the 


continuous  observation  of  conditions  that  were  exposed  during 
excavation  so  that  conclusions  derived  fron  interpretations  of 
previous  exploratory  prograas  could  be  verified  or  revised. 

During  this  tine,  on-site  inspections  were  conducted  by  personnel 
fron  the  District  and  Division  geotechnical  offices.  The  results 
of  these  respective  itens  are  discussed  later  in  this  report. 
Records  of  visual  inspections  of  the  final  rock  exposiures  and 
foimdations  include  naps,  docunentation,  and  photographs.  (See 
Appendix  for  records  of  visual  inspections.) 

Physical  foundation  investigation  of  rock  was  confined  to 
exploratory  borings.  All  exploratory  drilling  during 
construction  was  perfomed  by  the  subcontractor  Boyles  Brothers 
Drilling  Company  with  core  logs  nade  by  a  District  geologist. 
These  borings  were  drilled  with  a  truck-mounted  hydraulically-fed 
Longyear  44  rotary  drill  having  a  4-inch-dianeter  standard 
bottom-discharge  bit  with  diamond  settings.  Three  separate 
investigations  were  made  during  construction,  which  included  (1) 
spillway  prior  to  excavation,  (2)  the  dam  foundation  prior  to 
foundation  treatment,  and  (3)  the  dam  foundation  after  foundation 
treatment.  (See  Appendix  12-06,  Graphic  Logs  of  Borings.) 

Under  Section  2F  of  the  Contract  Specifications,  the  Contractor 
was  required  to  drill  four  4-inch  core  borings  in  specified 
locations  at  the  spillway  prior  to  excavation.  The  information 
derived  from  these  borings  was  used  to  supplement  preconstruction 
exploratory  information  in  order  to  establish  founding  elevations 
for  the  excavation  of  the  spillway  bridge  foundation.  These  four 
borings  were  drilled  in  July  1986.  Two  of  these  borings,  holes 
No.  C-115  and  C-ii6,  were  battered  at  30°  into  the  designed 
inclined  leg  foundations  of  the  spillway  bridge.  Holes  number  C- 
114  and  C-117  were  drilled  vertically,  located  in  the  designed 
spillway  bridge  abutments.  All  four  holes  required  casing  in  the 
top  5  to  10  feet  due  to  severely  weathered  shale  with  drilled 
depths  ranging  from  45  to  65  feet.  The  average  recovery  of  these 
borings  was  93  percent,  poor  recovery  was  encountered  within  the 
top  20  feet,  of  these  holes,  due  to  severely  weathered  shales. 

After  overburden  excavation  was  completed  at  the  dam  site,  a 
conspicuous  broken  zone  was  discovered  in  the  sandstone 
foundation  at  Station  5+85  from  elevation  521  to  524.  This 
broken  zone  required  an  exploratory  drilling  program  to  discover 
its  extent,  orientation,  and  severity.  A  series  of  11  vertical 
4 -inch  core  holes  were  drilled  (hole  numbers  EX-1  through  11) ,  in 
September  1987,  at  various  locations  near  the  broken  zone. 

During  drilling  a  6-inch-diameter  roller  bit  was  used  for  the 
first  two  feet  to  accommodate  the  length  of  the  4-inch  ID  core 
barrel.  Depths  of  these  exploratory  holes  varied  from  11  to  22 
feet  with  occasional  core  loss  (0  -  60  percent  loss)  occurring  in 
broken  zones. 
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After  drilling  was  >.osipleted,  these  11  holes  (hole  nuohers  EX-1 
through  EX-11)  were  hydraulic-pressure  tested  then  backfilled. 

The  holes  were  hydraulic-pressure  tested  with  a  single  air¬ 
expanding  packer  near  the  surface  at  5  psi  gauge  pressure.  If 
water  teike  was  encountered  while  testing  near  the  surface,  the 
hole  would  farther  be  tested  at  5-foot  increnents.  Eight  holes 
(EX-4  through  EX-ll)  exhibited  high  water  takes  (1.5  to  2.7  cfn) 
during  testing.  Upon  conpletion,  all  holes  were  backfilled  with 
a  thick  cement  and  water  grout  mixture  and  placed  by  trenie 
method.  A  conspicuously  high  grout  tcike  (454  bags  of  cement)  was 
required  to  backfill  these  holes,  in  which  the  excess  backfill  is 
speculated  to  have  been  placed  within  the  broken  zones. 

After  the  foundation  drilling  and  grouting  program  was  completed, 
an  exploratory  drilling  operation  was  performed  to  determine  the 
conditions  of  the  dam  foundation  at  locations  of  high  grout  takes 
and  the  effectiveness  of  the  curtain  grouting  program.  Seven  4- 
inch  core  holes  (hole  numbers  CG-1  through  CG-7)  were  drilled 
vertically  to  various  depths  (76  to  21  feet)  within  the  valley 
bottom  of  the  dam  foundation  during  January  and  February  1987. 

No  problems  were  encountered  during  drilling  and  a  high  recovery 
rate  of  99%  was  achieved.  After  drilling  was  completed,  the 
holes  were  pressure  tested  with  a  double-air-expanding  packer  at 
5-foot  increments  and  gauge  pressures  ranging  from  5  to  24  psi. 
The  formations  tested  "tight"  with  a  range  of  0.0  to  0.39  cfm. 
Upon  completion,  the  holes  were  then  backfilled  with  a  thick 
cement  and  water  mix  and  placed  by  tremie  method. 

An  attempt  to  find  an  alternative  impervious  borrow  area  was 
initiated  during  placement  of  the  dam  embankment.  A  soil 
investigation  was  performed  by  a  service  contract  with  Mason- 
deVerteuil  Geotechnical  Services  in  June  1988.  A  series  of 
overburden  test  pits  and  trenches  were  excavated,  primarily 
located  on  the  hillsides  directly  south  and  east  of  Spoil  Area 
No.  1,  between  elevations  725  and  655.  These  pits  and  trenches 
were  excavated  by  means  of  a  John  Deere  410  backhoe,  with  visual 
classifications  and  logs  made  in  the  field.  The  sampled  material 
was  tested  in  a  lab  for:  gradation,  moisture  content,  specific 
gravity,  plasticity,  and  standard  proctor  curves.  The  results  of 
this  investigation  failed  to  provide  an  improved  source  of 
impervious  material  of  significant  quantities. 
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SECtZOS  XHSSE 


GEOLOGY 


1.  SEGZOKAL  GEOLOGY 


a.  Physiography  ana  Topography.  The  Blaine  Creek  drainage 
basin  lies  within  the  Cumberland  Plateau  Section  of  the 
Appalachian  Plateau  Physiographic  Province.  Within  the  project 
area,  this  section  is  characterized  by  a  mature  plateau  with 
narrow  drainage  divides  and  a  moderately  wide  flood  plain, 
ranging  from  300  to  600  feet  wide,  with  a  meandering  stream. 
Blaine  Creek  has  its  source  approximately  6  miles  west  of  Martha, 
Lawrence  County,  Kentucky,  at  an  approximate  elevation  of  1100 
msl  and  flows  in  a  general  northeasterly  direction  discharging 
into  the  Big  Sandy  River  at  approximate  elevation  of  555  msl. 
Blaine  Creek  has  a  dendritic  drainage  pattern  and  flows  on 
overburden  throughout  most  of  its  course,  except  where  it  crosses 
the  Lee  Formation  in  the  upper  regions  of  the  drainage  basin.  In 
several  places,  Blaine  Creek  has  formed  island-type  knobs  of 
bedrock  within  the  alluvial  flood  plain  caused  by  abandoned  creek 
meanders . 


b.  Stratigraphy.  The  Blaine  Creek  basin  was  formed  in 
sedimentary  strata  of  the  Pennsylvanian  Age.  Sedimentation  took 
place  on  a  broad  subsiding  basin,  and  a  great  thickness  of 
alluvial  sediments  was  accumulated  with  brief  marine 
transgressions.  The  bedrock  of  the  drainage  basin  in  descending 
geologic  order  consists  of  the  Monongahela,  Coneraaugh,  Breathitt, 
and  Lee  formations. 

The  Monongahela  Formation  does  not  exist  at  full  thickness  in  the 
basin  area.  This  formation  consists  of  siltstones,  sandstones, 
and  shales  and  is  present  at  some  of  the  higher  elevations  along 
the  ridges  toward  the  mouth  of  the  drainage  basin,  below  tne  dam 
site.  Due  to  the  lithologic  similarity  of  the  Monongahela  and 
Conemaugh  Formations  and  the  thin  and  discontinuous  nature  of  the 
Pittsburgh  Coal  horizon  in  this  region,  the  lower  boundary  of  the 
Monongahela  must  be  projected  from  other  stratigraphic  beds. 

The  Conemaugh  Formation  is  exposed  in  some  of  the  higher 
elevations  at  the  dam  site  and  consists  of  sandstone,  shale, 
siltstone,  calcareous  shale  and  siltstone,  coal  beds,  Ames  and 
Brush  Creek  limestone  members,  and  a  thin  discontinuous  limonite 
bed.  This  formation  is  located  in  the  central  and  lower  regions 
of  the  drainage  basin.  The  Conemaugh  Formation's  lower  boundary 
is  defined  as  being  placed  at  the  top  of  the  Princess  Number  9 
Coal  Bed  or,  in  the  absence  of  this  coal  bed,  on  the  base  of  a 
persistent  mottled  green  and  reddish  shale  member. 
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The  Breathitt  Foraation  is  the  predoninant  foraation  being 
'exposed  throughout  the  drainage  basin.  This  fomatipn  is 
characterized  by  its  numerous  coal  beds,  nany  of  which  were 
exposed  and  ainedfroa  the  Little  Blaine  tteek  area.  Kie  lower 
Breathitt  Foraation  is  predoainantly  shale  and  siltstone  with  the 
upper  Breathitt  Foraation  consisting  aostly  of  sandstone.  In  the 
aid-region  of  the  basin  aassive  sandstone  aeabers  were  deposited, 
soae  over  100-feet  thick,  as  exposed  at  the  daa  site.  The 
Breathitt  also  consists  of  flint-clay  Barker  beds,  claystones, 
and  thin  liaestones  such  as  the  Magoffin  Liaestone  and  the 
Vanport  Liaestone  members.  The  boundary  for  this  formation  is 
defined  as  having  its  lower  contact  placed  at  the  top  of  the 
uppermost  orthoquartzite  member  of  the  Lee  Formation. 

The  Lee  Formation  is  found  only  in  limited  exposures  at  lower 
elevations  in  the  upper  region  of  the  drainage  basin  and  does  not 
outcrop  at  the  construction  site.  The  Lee  Formation  is  the 
oldest  unit  found  in  the  Blaine  Creek  drainage  basin,  with  only 
the  upper  section  of  this  foraation  being  exposed.  The  Lee 
Formation  is  predominantly  a  medium  grained  quartzose  sandstone 
with  occasional  conglomeratic  or  shale  zones. 


c.  Structural  Geology.  Structurally,  the  region  is  part  of 
the  Appalachian  Geosyncline,  and  the  principal  structural  feature 
of  the  area  is  the  Pittsburgh-Huntington  Basin.  This  basin 
extends  from  southwestern  Pennsylvania  into  Eastern  Kentucky. 
Great  thicknesses  of  shallow-water  marine  sediments  were 
deposited  in  this  basin.  At  the  close  of  the  Paleozoic  Era, 
horizontal  pressures  originating  from  the  Appalachian  Mountain 
orogeny  were  exerted  on  the  basin  sediments  and  formed  anticline- 
syncline  folded  topography  generally  trending  from  the  northeast 
to  the  southwest.  The  folds  are  identified  in  the  Blaine  Creek 
basin  and  are  located  on  Exhibit  No.  4.  Several  structural  domes 
have  been  defined  in  the  basin  and  are  also  located  on  Exhibit 
No.  4.  The  regional  dip  of  the  rock  strata  is  in  a  northerly 
direction  at  about  40  feet  per  mile. 

Approximately  5  miles  south  of  the  dam  site  lies  the  Walbridge 
Fault.  This  is  a  "normal  fault"  that  strikes  in  a  general  east- 
west  direction,  h  ving  a  southern  downthrown  block  with  a 
displacement  of  about  150  feet.  This  fault  is  associated  with 
the  38*  Parallel  Lineament,  which  is  an  east-west  alignment  of 
bedrock  structural  features  from  northeastern  Virginia  to  south- 
central  Missouri,  with  a  probable  Permian  Age. 


d.  Seismic  History.  Research  into  the  published  records 
and  statements  by  recognized  geologists  and  geophysicists  shows 
that  the  region  of  the  Yatesville  Dam  project  lies  in  a 
relatively  inactive  seismic  area.  In  accordance  with  ETL  1110-2- 
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109,  dated  21  October  1970,  a  saisnic  coeffi-'-ient  of  O.OSg  was 
recommended  for  the  Yatesville  dam  site. 

A  seismic  investigation  of  the  dam  site  was  performed  in  1983,  by 
a  consultant,  to  evaluate' the  capability  of  nearby  faults  and  the 
influence  of  recent  events  on  the  selection  of  design 
earthgucilces.  It  was  determined  that  none  of  the  nearby  faults 
were  capable.  The  results  of  the  design  earthquakes  were 
controlled  by  the  Sharpsburg  event,  which  was  "floated"  in  the 
far-field  because  investigators  have  been  unable  to  define  a 
structural  featiure  that  was  responsible  for  generating  the 
earthquake.  The  selected  far-field,  hard-site  motions  for  the 
design  earthquakes  at  Yatesville  Dam  include  (1)  Operating  - 
Basis  Earthc[uake  with  a  Richter  Magnitude  of  5.0,  peak 
acceleration  of  0.09g,  peak  velocity  of  8  cm/sec  and  a  bracketed 
duration  of  2  seconds;  (2)  Maximum  Credible  Earthquake  with  a 
Richter  Magnitude  of  6.0,  peak  acceleration  of  0.l8g,  peak 
velocity  of  40  cm/sec  and  a  bracketed  duration  of  30  seconds. 


e.  Economic  Geology.  Coal,  gas,  and  oil  have  been  produced 
from  the  Blaine  Creek  drainage  basin.  Most  of  the  coal  has  been 
produced  from  the  Breathitt  Formation  throughout  the  entire 
drainage  basin  with  a  concentration  of  past  mining  activity 
located  in  the  area  of  the  Left  Fork  and  Right  Fork  of  the  Little 
Blaine  Creek.  Major  coal  beds  within  the  Breathitt  Formation 
that  have  been  mined  include  the  Princess  Number  7,  Richardson, 
Broas,  Peach  Orchard,  Hazard,  Whitesburg,  and  Van  Lear  coal  beds. 
Both  underground  and  strip  methods  of  coal  mining  have  been 
performed  in  the  drainage  basin.  Underground  mining  consisted 
primarily  of  small  household  mines  for  domestic  use,  and  strip 
mining  consisted  primarily  of  contour  stripping  in  combination 
with  augering. 

Gas  and  oil  have  been  produced  from  wells  found  throughout  the 
drainage  basin  since  the  early  1900s.  Of  the  gas  and  oil  wells 
drilled  to  depths  ranging  from  500  to  4,000  feet,  the  major 
producing  formations  were  the  lower  Mississippian  "Wier" 
sandstone  and  Berea  Sandstone,  the  Devonian  Ohio  Shale  and 
"Corniferous"  dolomite,  and  the  Silurian  "Big  Six"  sandstone. 

The  largest  oil  and  gas  field  is  the  Martha  Pool  with 
approximately  1700  wells,  located  in  the  upper  region  of  the 
drainage  basin.  The  major  producing  formation  in  this  field  is 
the  "Wier"  sandstone  with  oil  traps  being  formed  from  the 
combination  of  structural  domes  and  the  presence  of  overlying 
impervious  shales.  Other,  smaller,  gas  fields,  which  are  located 
in  the  mid-region  of  the  drainage  basin,  include  the  Cordell, 
Adams,  Tarkin,  and  Daniels  Creek  School  gas  pools. 

Clay  and  shales  in  the  Breathitt  Formation  may  be  suitable  for 
bricks,  tile,  pipe,  or  other  building  materials.  Other  possible 
resources  include  the  sandstone  members  of  the  Breathitt 


Formation  for  building  stone,  a  thin  discontinuous  limonite 
member  of  the  Conemaugh  Formation  for  small  amounts  of  iron  ore, 
and  guartzose  members  of  the  Lee  Formation  for  glass  sand. 


2.  SITE  GEOLOGY 


a.  Physiography  and  Topography.  The  Yatesville  dam  site  is 
located  in  a  relatively  narrow  section  of  the  Blaine  Creek 
valley.  The  floodplain  is  approximately  450  to  500  feet  wide 
along  the  axis  of  the  dam.  The  floodplain,  at  the  dam  site,  lies 
on  the  left  side  of  the  stream  in  the  form  of  a  terrace  at  about 
elevation  600  msl.  The  left  valley  wall  rises  on  a  moderately 
steep  slope  from  the  flood  plain  to  the  top  of  a  hill  at 
elevation  950  msl.  On  the  right  valley  wall  the  slope  rises  non- 
uniformly  from  the  stream  to  the  ridge  line.  The  valley  wall 
contains  large  sandstone  blocks  which  have  weathered  and 
separated  from  the  outcropping  Breathitt  Sandstone.  The 
Breathitt  forms  prominent  sandstone  cliffs,  5  to  25  feet  high, 
throughout  the  entire  construction  site  at  elevations  ranging 
from  625  to  675  msl.  The  sandstone  blocks,  found  along  the 
valley  walls,  have  separated  from  these  cliffs  along  high  angled 
joints  and  have  moved  down  slope.  At  the  dam  site,  sandstone 
cliffs  outcrop  along  both  left  and  right  valley  walls  from  about 
elevation  650  to  675  msl  with  surface  weathering  forming 
overhangs  and  honeycombing. 


b.  stratigraphy.  The  bedrock  exposed  during  construction 
consisted  almost  entirely  of  sedimentary  rocks  of  the  Middle 
Pennsylvanian  Breathitt  Formation  with  limited  amount  of 
Conemaugh  Formation  being  excavated  from  Rock  Borrow  Area  No.  1. 
The  members  of  the  upper  Breathitt  Formation  which  were  exposed 
at  the  construction  site,  in  ascending  geologic  order,  consist  of 
the  Upper  Winifred  Sandstone,  Broas  Coal  Zone,  a  shale/sandstone 
member,  Coalburg  Sandstone,  Richardson  Coal  Zone,  Homewood 
Sandstone,  Lower  Kittanning  Shale  which  includes  the  Princess 
Number  7  Coal  Bed,  and  the  East  Lynn  Sandstone. 

The  Breathitt  Formation  exposed  during  excavation  of  the  dam 
foundation  consists  of  160  feet  of  bedrock  from  the  Upper 
Winifred  Sandstone  to  the  Homewood  Sandstone  members.  The  Upper 
Winifred  Sandstone  Member  was  exposed  in  the  base  of  the  dam 
foundation  from  approximate  elevation  520  to  535  msl  and  is 
described  as  being  light  gray,  medium  grained,  moderately  hard, 
and  slightly  micaceous.  The  Broas  Coal  Zone  exposed  in  the  dam 
foundation  from  elevation  535  to  545  msl  consists  of  an  underclay 
of  variable  thickness;  a  slightly  pyritic,  l-foot-thick  coal  bed; 
a  carbonaceous  shale  of  variable  thickness;  and  a  thinner, 
discontinuous,  upper  coal  bed.  An  interbedded  shale/sandstone 
member  was  also  exposed  in  the  dam  foundation  from  approximate 


elevation  545  to  570  asl  with  a  gray,  fine-grained,  sandstone  and 
a  dark  gray,  occasionally  carbonaceous  shale.  The  Coalburg  and 
Homewood  Sandstone  Members,  from  elevation  570  to  680  msl,  are 
lithologically  similar  and  are  indistinguishable  at  the  dam  site 
due  to  the  absence  of  the  Richardson  Coal.  These  sandstone 
members  are  gray  to  brown,  medium  grained,  slightly  micaceous, 
massive  sandstone  with  only  occasional  thin  discontinuous  shales 
and  conglomerates. 

The  Breathitt  Formation  exposed  during  excavation  other  tha..  the 
dam  site  include  members  from  the  Richardson  Coal  Zone  to  the 
East  Lynn  Sandstone.  An  extensive  Richardson  Coal  Zone  was  found 
only  in  the  spillway  at  approximate  elevation  655  msl  and 
consisted  of  two  argillaceous  coal  beds,  less  than  l-foot  thick, 
with  a  carbonaceous  shale  layer  between  them.  The  Homewood 
Sandstone  Member,  as  described  above,  does  not  exist  at  the 
spillway  but  has  various  thicknesses  elsewhere  in  the 
construction  site.  The  Lower  Kittanning  Shale  Member  is  present 
throughout  the  construction  site  between  the  Coalburg/Homewood 
Sandstone  Members  and  the  East  Lynn  Sandstone  Member  and  was 
exposed  during  excavation  of  access  and  service  roads,  the 
spillway,  and  the  rock  borrow  area.  This  member  consists  of 
shale  with  interbedded  siltstone,  claystone,  sandstone,  and  coal 
beds.  A  major  coal  bed  within  this  member  is  the  Princess  Number 
7  Coal,  which  has  been  reported  as  being  mined  in  the 
construction  site,  having  a  thickness  of  1  to  2  feet.  The 
uppermost  member  of  the  Breathitt  Formation  is  the  East  Lynn 
Sandstone  Member  located  throughout  the  construction  site  from 
approximate  elevation  760  to  810  msl.  This  sandstone  member  is 
brown  to  gray,  medium  grained,  and  slightly  to  moderately 
weathered.  The  East  Lynn  Sandstone  member  was  totally  excavated 
from  the  right  abutment,  in  Rock  Borrow  Area  No.  1,  for  the 
placement  in  sandstone  sections  of  dam  embankment. 

The  Conemaugh  Formation's  lower  boundary  with  the  Breathitt 
Formation  is  defined  at  the  construction  site  as  being  placed  at 
the  base  of  a  mottled  reddish-  to  purplish-brown  and  greenish- 
gray  shale.  Only  the  lower  section  of  the  Conemaugh  Formation 
exists  at  the  higher  elevations  in  the  construction  site.  This 
formation  consists  of  a  lower  mottled  shale  and  claystone, 
sandstone,  shale,  siltstone,  calcareous  shale  and  siltstone,  and 
Bush  Creek  Limestone  Member.  The  Conemaugh  Formation  in  the 
right  abutment  was  totally  excavated  from  Rock  Borrow  Area  No.  1 
and  was  either  placed  in  ranuost  rockfill  of  dam  embankment  or 
hauled  to  Spoil  Area  No.  4.  The  Bush  Creek  Limestone  Member  and 
associated  calcareous  sediments  were  not  encountered  during 
construction,  but  are  reported  to  exist  at  approximate  elevation 
910  msl  on  the  left  abutment. 

The  depositional  environment  of  the  Breathitt  Formation  appears 
to  be  fluvially  influenced.  The  exposed  members  above  and  below 
the  Coalburg  and  Homewood  Sandstone  Members  possibly  represent  a 
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neandering  stream  sequence.  The  sandstone  in  this  sequence  was 
deposited  by  an  active  stream  channel  with  shales  being 
floodplain  deposits.  The  Broas,  Richardson,  and  Princess  Number 
7  coal  zones  may  represent  regional  swamp  environments.  The 
Coalburg  Sandstone  and  Homewood  Sandstone  members  are  possibly  a 
slightly  braided  or  stacked  meandering  stream  sequence.  This 
sequence  is  characterized  by  massive  sandstone  being  formed  by 
active  stream  channels,  thin  conglomerates  being  erosional  bases 
of  these  channels,  and  thin  discontinuous  shale  lenses  and  coals 
representing  abandoned  stream  channels.  The  lack  of  extensive 
shales  in  the  110-foot-thick  Coalburg  and  Homewood  Sandstone 
members  could  be  due  to  the  possible  braided-type  action  of  the 
stream,  whereas  the  various  directions  of  crossbedding  indicate 
meandering-shaped  stream  channels.  The  stream  flow  in  the  upper 
Breathitt  Formation  was  possibly  in  a  northwesterly  direction 
with  sediment  transported  from  the  Appalachian  highlands  in  the 
southeast. 

The  depositional  environment  of  the  lower  Conemaugh  Formation 
appears  to  be  less  swampy  with  the  source  material  being  from  a 
more  arid  environment  than  the  Breathitt  Formation  from  evidence 
of  change  in  shale  color  from  gray  to  reddish  brown  and  the  lack 
of  extensive  coal  beds.  The  deposition  of  this  formation  is 
reportedly  placed  in  a  deltaic  plain  with  the  Bush  Creek 
Limestone  Member  representing  a  brief  marine  transgression.  The 
stream  flow  during  the  Conemaugh  age  was  probably  in  a  northwest 
direction  with  the  brief  inundation  of  the  sea  from  the  west. 


c.  Structural  Geology.  The  strata  at  the  dam  site  and  the 
area  directly  north  of  the  dam  dip  to  the  northeast  at  the  rate 
of  40  f^et  per  mile.  A  small  regional  anticline  has  an  alignment 
of  N  70  E  and  is  reportedly  located  approximately  0.3  mile  south 
of  the  dam  site.  Approximately  5  miles  south  of  the  dam  site 
lies  the  Walbridge  Fault,  a  normal  fault  that  strikes  on  a 
general  east-west  direction  with  the  downthrown  block  to  the 
south. 

Most  joints  measured  in  the  construction  site  had  vertical  to 
near  vertical  dips.  These  joints,  some  of  which  were  either 
clay-  or  calcite-filled,  were  primarily  found  to  be  tight  or 
slightly  open  and  were  commonly  iron  stained.  Many  vertical 
joints  (59%)^  measured  at  the  dam  site  have  an  alignment  from  N 
10  W  to  N  15  E,  which  is  the  general  direction  of  the  valley. 

These  joints,  due  to  their  strike  and  proximity  to  the  original 
top  of  rock,  are  probably  release  joints  occurring  from  valley 
stress  relief  resulting  from  unloading  by  erosion.  In  sections 
of  the  dam  where  a  brittle  stratum  (sandstone)  is  interbedded 
with  a  more  plastic  stratum  (shale),  the  sandstone  would  have  a 
concentration  of  relief  joints,  some  totally  penetrating  the 
sandstone  members.  A  minor  joint  set,  at  the  dam  site,  has 
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vertical  dips  With  a  stronger  strike  of  N  SO^E  and  a  weaker 
strike  of  N  35  W. 

Unique  joint  patterns,  not  found  in  other  sections  of  the  dam 
foundation,  are  associated  with  a  series  of  near  horizontal 
broken  zones  located  in  the  valley  bottom  from  station  5+30  to 
6+30  within  a  sandstone  member.  One  such  pattern  located  in  the 
vicinity  of  the  broken  zones  consists  of  angled  joints, 
occasionally  coated,  with  a  north-south  strike  and  60°  to  30° 
dips  to  either  the  west  or  east.  These  angled  joints  can  be 
interpreted  as  shear  fractures  occurring  from  the  upward  valley 
stress  relief  that  had  culminated  in  the  valley  bottom.  Exposed 
within  the  broken  zones  are  vertical  joints  with  an  er.ot-west 
strike,  representing  extension  joints  resulting  from  slight 
elongation  caused  by  valley  stress  relief. 

Several  near-horizonal  broken  zones,  or  faults,  were  found  after 
overburden  excavation  and  were  investigated  by  means  of 
exploratory  drilling.  These  broken  zones  are  located  in  the 
valley  bottom  from  dam  station  5+30  to  6+30.  The  uppermost  zone 
was  exposed,  at  the  top  of  rock,  perpendicular  to  the  dam  axis. 
The  zones  exist  onlv  within  She  Upper  Winifred  Sandstone  Member 
between  elevations  520  and  505  msl  with  thicknesses  of  1  to  2 
feet.  These  zones  are  slightly  to  severely  broken  with  numerous 
discontinuous  joints  having  a  spacing  of  less  than  1  foot.  A 
black  ferruginous  coating  was  found  within  some  broken  zones  on 
the  bedding  planes  and  joint  surfaces  with  small  stalactites 
forming  in  voids  that  were  exposed  at  the  surface.  A  sand-and- 
clay  mylonite  existed  between  the  fist-sized  blocks  of  sandstone 
within  the  broken  zones  although  no  brecciation  had  occurred  with 
these  sandstone  blocks.  There  appears  to  be  no  rock  movement 
along  these  broken  zones  or  associated  joints  and  little  or  no 
displacement  of  sandstone  blocks  within  the  broken  zones  although 
the  presence  of  mylonite  suggests  some  micromovement  or 
compression  in  the  sandstone.  Iron-rich  groundwater  seepage  was 
observed  from  the  uppermost  broken  zone  exposed  at  the  surface 
from  elevation  520  to  518  msl.  The  broken  zones,  or  faults, 
appear  to  be  the  result  of  valley  stress  relief  with  the  maximum 
stress  occurring  in  the  valley  bottom  where  these  zones  are 
located. 

A  minor  normal  fault  is  located  on  the  right  spillway  wall  at 
station  4+40S  through  the  Richydson  Coal  Zone.  This  fault  has 
an  alignment  of  N  75°W  and  a  45°  dip  to  the  south  with  a  southern 
downthrown  block  and  having  a  4-foot  displacement.  This  fault  is 
not  extensive,  not  being  found  in  either  the  spillway  sill 
excavation  or  the  left  spillway  wall,  other  features  of 
structural  geology  include  a  small  syncline  located  in  the 
spillway  and  several  minor  slickensides  within  shale  members 
throughout  the  construction  site.  Variable  elevations  for  the 
Broas  Coal  Zone  at  the  dam  site  and  the  top  of  the 
Coalburg/Homewood  Sandstone  members  throughout  the  construction 
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site  appear  to  be  due  to  depositional  rather  than  structural 
effects. 


d.  Bedroek  Waatherlna.  The  topography  of  the  Blaine  Creek 
valley  at  the  dan  site  is  the  result  of  differential  weathering 
that  caused  the  massive  sandstone  members  to  have  slightly 
steeper  slopes  than  shale  members  which  form  a  more  gentle 
relief.  Differential  weathering  is  prominent  at  the  point  of 
i  contact  between  the  resistant  Homewood  Sandstone  and  soft  Lower 

Kittanning  Shale  where  vertical  sandstone  cliffs  form.  Surface 
weathering  on  these  sandstone  cliffs  formed  overhangs  and 
"honeycombing"  due  to  irregular  cementation,  ground  water,  and 
freeze/thaw  cycles. 

The  dam  foundation,  for  the  most  part,  ranged  from  slight  to 
moderate  bedrock  weathering  with  small  pockets  of  severe 
weathering.  The  Upper  Winifred  Sandstone  displayed  only  slight 
weathering  at  the  original  top  of  rock,  which  had  drummy  bedding 
planes  and  black  ferruginous  stained  broken  zones.  The  overlying 
shale/sandstone  member  had  moderate  weathering  with  iron  stained 
sandstone  joints  and  exposed  weathered  shale  surfaces.  This 
exposed  weathered  shale  was  removed  to  sound  rock  immediately 
prior  to  placing  embankment.  The  Coalburg  and  Homewood 
sandstones  had  slight  to  moderate  weathering  with  iron  staining 
being  common,  and  surface  weathering  of  thin  shale  lenses. 
Severely  weathered  rook  consisted  of  three,  thin,  poorly 
cemented.  Isolated  pockets  of  sand  within  the  sandstone  members. 
(See  Section  3-02.e  for  location  of  poorly  cemented  pockets.)  The 
Lower  Kittanning  Shale  from  elevation  675  to  681  msl,  at  the 
surface,  was  severely  weathered  with  discoloration  and  partial 
decomposition.  This  shale  was  excavated  to  sound  rock  before 
placing  dam  embankment. 

The  rock  borrow  area  consisted  partly  of  severely  weathered 
shales  and  claystones  in  the  Conemaugh  Formation  that  were  found 
to  be  unsuitable  for  dam  embankment.  The  East  Lynn  Sandstone 
Member  which  is  the  dominant  member  in  the  rock  borrow  area,  used 
in  random  and  sandstone  zones  of  dam  embankment,  had  slight  to 
moderate  weathering  and  was  commonly  iron  stained.  The  Lower 
Kittanning  Shales,  used  partially  in  random  rockfill,  was 
slightly  to  moderately  weathered. 

In  the  vicinity  of  the  spillway,  the  Lower  Kittanning  Shales  are 
severely  to  moderately  weathered.  This  is  due  in  part  to  the 
soft  nature  of  the  rock  and  the  narrow  ridge  through  which  the 
spillway  is  cut.  The  shale  and  claystone  excavated  above  the 
spillway  were  severely  weathered  and  became  a  factor  in 
determining  the  founding  elevations  for  the  spillway  bridge 
abutments.  The  bedrock  in  the  spillway  walls  was  moderately 
weathered  with  deterioration  of  shales  on  the  exposed  surfaces 
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causing  differential  veatbering  with  thin  interbedded  sandstones. 


«.  i;esehing  and/or  Solution  Xettvitv.  She  calcareous 
senbers  of  the  Conesacgh  Formation,  in  the  higher  elevations  at 
the  daa  site,  nay  have  leached  to  produce  the  few  calcite  filled 
joints  that  were  found.  Solution  activity  forced  blacX 
ferruginous  coating  and  stalactites  in  voids  and  plctnes 
associated  with  broken  zones,  located  in  the  valley  botton. 
Solution  activity  also  fomed  the  nuserous  iron-stained  joints 
and  sandstone  beds  at  the  dan  site. 

The  leaching,  or  lack  of  cenent,  nay  have  caused  three  thin 
isolated  pockets  of  poorly  cerented  sandstone  in  the  dan 
foundation.  These  sandstone  pockets  cire  iron-stained, 
discontinuous,  approximately  1-foot  thick,  soft,  and  could  be 
easily  excavated  with  hand  tools,  ^ese  pockets  of  sandstone  are 
located  at:  (1)  sta.  5+07  to  5+20,  22  to  26  feet  D/S;  (2)  sta. 
5+70  to  5+80,  10  to  22  feet  O/S,  which  was  excavated  and  replaced 
with  dental  concrete;  cuid  (3)  sta.  8+43  to  8+48,  40  feet  D/S  to 
25  D/S,  which  was  treated  at  the  surface  with  dental  concrete. 


f.  Ground  Water.  The  ground  water  levels  at  the  Yatesville 
Lake  Project  were  detemined  diuring  preconstruction  subsurface 
exploration.  It  was  established  that  the  ground  water  level  in 
the  floodplain  corresponds  with  the  approxinate  streeus  elevation 
572  nsl  and  rises  gradually  in  the  abutnents  to  approxiiaate 
elevation  590  nsl.  Field  observations  have  disclosed  that  there 
was  ground-water  novenent  within  the  Lower  Kittanning  Shales  and 
along  its  contact  with  the  Honewood  Sandstone.  Several  sz:all 
seeps  and  overburden  slides  occurred  along  this  contact.  These 
seeps,  as  exposed  in  the  spillway  walls,  are  indicative  of  a 
perched  ground-water  level  and  exhibit  seasonal  fluctuations. 

Most  of  the  ground  water  encountered  at  the  construction  site  was 
during  the  excavation  of  overburden  for  the  dan.  Ground-water 
novenent  within  the  overburden  was  inhibited  by  the  construction 
of  two  slurry  cut-off  walls.  The  ground  water  was  then  removed 
by  means  of  a  series  of  dewatering  wells.  The  ground-water  level 
was  then  monitored  with  piezometers.  Staining  and  taste  were 
evidence  of  the  high  iron  content  of  this  ground  water.  After 
overburden  excavation  at  the  dan  site  was  completed,  moderate 
ground-water  seepage  was  evident  in  the  valley  bottom  along  an 
exposed  near-horizontal  broken  zone  at  elevation  520  msl.  This 
water  had  a  high  iron  content  and  was  controlled  with  the  use  of 
sump  pumps.  Minor  ground-water  seepage  was  found  within  an 
interbedded  shale/sandstone  member  and  the  Broas  Coal  Zone  at  the 
dam  site  from  elevation  535  to  570  msl.  This  negligible  amount 
of  ground  water  was  controlled  with  the  use  of  ditches  and  sump 
pumps.  Various  artesian  ground-water  zones  were  encountered  at 
the  valley  bottom  during  foundation  drilling  and  grouting.  The 
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artesian  pressiires  ranged  froa  O  to  10  psi  and  occurred  belov 
elevation  485  ssl.  The  aquifers  for  cost  of  the  artesian  flovs 
vere  the  Peach  Orchard  Coal  and  the  Lover  Winifred  Sandstone 
Herber- 


g.  Deaeriotion  of  Overfcnrdan.  The  overburden  at  the  daa 
site  can  be  generally  classified  by  the  depositional  nature  of 
the  saterial.  These  sections  consist  of  (1)  residual-colluvial 
saterial  on  the  valley  walls,  (2)  collwial-alluvial  naterial  in 
the  upper  layer  of  the  floodplain,  (3)  alluvial  saterial  in  the 
lover  layer  of  the  floodplain.  The  overall  thic)aiess  of  the 
overburden  in  the  floodplain  ranges  fron  55  to  70  feet.  Large 
glide  blocks,  derived  fros  the  valley  walls,  are  occasionally 
found  along  the  base  of  the  valley  walls  but  are  rarely  found 
within  the  floodplain. 

The  residual-colluvial  naterial  on  the  valley  slopes  was  found  to 
be  relatively  thin,  0  to  5  feet  thick,  consisting  of  nixtures  of 
sand-,  silt-,  and  clay-size  particles  derived  fron  weathering  of 
sandstone,  siltstone,  and  shale. 

The  upper  colluviun-alluviun  layer  consists  prinarily  of 
interlensing  deposits  of  clay,  sands,  and  silts  with  sone  gravel- 
to  boulder-size  naterials  present.  This  layer  is  found 
throughout  the  top  10  to  25  feet  of  the  floodplain  and  is 
characterized  by  its  heterogeneity.  Its  deposition  was 
influenced  by  either  the  hillside  (colluviun)  or  the  river 
(alluviun) . 

The  lower  alluvial  layers  in  the  floodplain  consist  of  a  soft 
clay  layer,  loose  sand  layers,  and  a  foundation  jand  layer.  The 
soft  clay  layer  consists  of  a  soft,  bluish  gray,  sandy  clay  and 
was  found  to  be  continuous  toward  the  left  abutoent  under  the 
upper  colluviun-alluviun  layer  with  a  naxinun  thickness  ranging 
fron  10  to  30  feet.  This  clay  layer  nay  represent  an  abandoned 
strean  channel  filled  with  fine-grained  flood  deposits.  The 
loose  sand  layers  extend  over  the  entire  valley  and  underlie  the 
clay  layer  towards  the  left  abutment  and  the  colluviun-alluviun 
layer  toward  the  right  abutment  with  an  approximate  thickness  of 
40  feet.  This  loose  sand  layer  was  found  to  have  "loose"  to 
"very  loose"  relative  density  during  standard  penetration  tests. 
The  bottom  layer  consists  of  foundation  sands  ranging  from  10  to 
30  feet  thick  with  a  "medium"  relative  density. 


3.  ENGINEERING  CHARACTERISTICS  OF  OVERBORDEN 

An  extensive  preconstruction  exploration  program  was  performed  on 
the  overburden  at  the  dam  site.  Disturbed  and  undisturbed  soil 
samples,  collected  from  this  program,  were  tested  by  the  Ohio 
River  Division  Laboratories  (ORDL)  and  the  Waterways  Experiment 
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station.  The  results  fron  these  labs  as  well  as  field  tests  and 
observations  can  be  found  in  Design  Henorandim  Ho.  5.  The 
alluvial  naterial  at  the  dan  site  was  divided  into  three 
classifications  —  "soft  clay,"  "loose  sands,"  and  "foundation 
sands."  (See  Section  3-02.07,  Description  Of  Overburden.)  This 
alluviun  naterial  was  detemined  to  be  inadequate  for  the  dan 
foundation,  placed  either  totally  or  partially  on  overburden. 
After  evaluating  both  field  and  laboratory  data,  deficiencies  in 
the  alluvial  naterial  were  observed,  including  the  following: 

(1)  "soft  clays"  yielded  an  unacceptable  safety  factor  during 
stability  analysis  for  the  end-of-construction  condition;  (2) 
"loose  sands"  during  exploration  were  found  to  have  conspicuously 
low  blow  counts  (0-10  blows  per  foot)  using  Standard  Penetration 
Test  (SPT)  techniques;  and  (3)  "foundation  sands"  during 
liquefaction  analysis  were  detemined  to  be  inadequate  with 
respect  to  dynanic  loading.  Re-evaluation  and  analysis  concluded 
that  a  data  founded  on  rock  with  the  upstrean  shell  partially 
founded  on  overburden  would  yield  acceptable  safety  factors. 

(See  Section  4-02  for  design  considerations  of  dam  embankment.) 

Soil  samples  from  preconstruction  exploration  of  potential  borrow 
areas  were  tested  by  ORDL  and  A.C.  Ackenhiel  &  Associates,  Inc. 
Results  from  these  tests  can  be  found  in  Design  Memorandum  No.  5. 
Although  two  areas  were  detemined  to  be  suitable  for  borrow, 
only  one  was  used  during  construction  of  the  impervious  core  and 
diversion  dikes.  Impervious  Borrow  Area  No.  1,  below  elevation 
615  (Bsl) ,  used  during  construction,  was  foraed  by  an  abandoned 
meander  of  Blaine  Creek  then  filled  with  alluvial  clay  during 
flood  periods.  This  alluvial  clay  was  detemined  to  exist  in  the 
top  10  f'et  of  overburden  and  consisted  primarily  of  silty  clay. 

During  construction,  continual  tests  were  perfomed  by  the 
Government  and  contractor  in  field  laboratories  on  the  in-place 
materials  of  the  impervious  core.  These  materials  were  tested 
for  correct  classification  (CL),  moisture  (-1%  to  +2%  of 
optimum) ,  and  compaction  requirements  as  specified  in  the 
contract.  Also,  as  specified  in  the  contract,  undisturbed 
samples  were  taken  at  specific  elevations  during  placement  of  the 
impervious  core  and  were  sent  to  ORDL  for  evaluation. 


4  ENGINEERING  CHARACTERISTICS  OF  ROCK 

Representative  rock  samples  from  6-inch  borings  were  tested  by 
Ohio  River  Division  Laboratories  (ORDL)  and  South  Atlantic 
Division  Laboratories.  Results  from  these  tests  can  be  found  in 
Design  Memorandum  No.  5.  Two  borings  were  tested,  C-26  and  C-77, 
to  detemine  the  engineering  characteristics  of  the  dam 
foundation.  Sandstone  and  siltstone  samples  from  boring  C-26, 
located  slightly  upstream  from  the  centerline  of  the  dam  near  the 
center  of  the  valley,  were  tested  for  direct  shear  and  sliding 
resistance.  Boring  C-77  was  drilled  near  the  toe  of  the  left 


abutBent  just  upstream  from  the  dam  centerline.  From  this  boring 
a  sample  of  clay  with  sandstone  fragments  (fault  breccia)  and 
zones  of  weaker  sandstone  was  tested  in  direct  shear  with 
measurement  of  sliding  friction.  Selected  samples  from  these 
holes  were  also  tested  for  moisture  content  and  unit  dry  weight. 
All  or  part  of  selected  NX  core  holes,  located  at  the  dam  site, 
were  hydraulically  pressiire-tested  to  determine  the  water 
tightness  of  the  various  formations. 

Ten  borings,  C-78  through  C-87,  were  tested  to  determine  the  rock 
characteristics  in  Rock  Borrow  Area  No.  1.  From  these  borings 
petrographic  and/or  x-ray  diffraction  analysis  was  performed  on 
22  representative  samples  from  various  elevations.  Sandstone 
members  were  found  to  be  suitable  for  processed  sandstone  and 
sandstone  rockfill  zones  of  dam  embankment.  Both  shale  and 
sandstone  members  were  suitable  for  random  rockfill  zones  of  dam 
embankment.  The  results  of  rock  analysis  of  the  borrow  area  and 
a  summary  of  the  various  design-strength  parameters  and  stability 
analysis  of  the  dam  embankment  can  be  found  in  Design  Memorandum 
No.  5. 

Due  to  the  lack  of  durability  and/or  sufficient  quantities,  the 
materials  required  for  the  drains,  stone  slope  protection,  and 
concrete  aggregates  were  not  available  at  the  work  site  and  had 
to  be  obtained  from  commercial  sources.  (See  Appendix  12-01. M  for 
a  list  of  materials  obtained  from  commercial  sources.) 


5.  UNANTICIPATED  GEOLOGIC  CONDITIONS  ENCOUNTERED 


a.  Dam  Foundation.  Several  minor  features  were  encountered 
in  the  d'  i  foundation  that  were  not  anticipated.  A  prominent 
unantici,  ..ted  feature  was  the  presence  of  several  near-horizontal 
broken  zones  located  in  the  valley  bottom.  (See  Section  3-02. c 
for  description  of  broken  zones.)  These  broken  zones  required 
additional  excavation,  dental  concrete,  dewatering,  and 
foundation  grouting.  (See  Section  4-05  for  treatment  of  broken 
zones. ) 

Other  unanticipated  features  in  the  dam  foundation  include  small, 
isolated  pockets  of  poorly  cemented  sandstone,  which  were  removed 
and  replaced  with  dental  concrete.  Soft  shales  and  underclay 
below  the  Broas  Coal,  on  the  right  abutment,  required  additional 
excavation  and  dental  concrete.  Although  anticipated,  the 
thickness  of  sandstone  (110  feet)  at  the  dam  foundation  is 
unusual  for  the  Breathitt  Formation. 


b.  Spillway.  The  characteristics  of  the  shales  in  the 
spillway  resulted,  in  part,  to  over  excavation  along  the  side 
walls  and  floor.  This  over  excavation  in  the  sidewalls  affected 
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the  concrete  thicknesses  in  the  inclined  leg  foundation  of  the 
spillway  bridge.  Over  excavation  in  the  spillway  floor  exposed 
portions  of  concrete  in  the  sill  and  inclined  leg  foundation  key 
that  was  designed  to  be  founded  in  rock.  This  overexcavated  rock 
along  the  spillway  floor  was  replaced  with  compacted  clay. 

A  detrimental  condition  occurring  from  the  spillway  shales 
is  the  differential  weathering  with  a  thin-bedded,  moderately 
jointed  sandstone  which  is  undercut  by  the  weathering  shales. 

This  undercutting  may  allow  sandstone  blocks  to  become  dislodged, 
falling  into  the  spillway  floor.  A  normal  fault  located  on  the 
right  spillway  wall  also  enhances  the  surface  weathering  of  the 
shales  in  its  immediate  area  creating  a  slight  undercutting 
effect.  (For  a  description  of  normal  fault  see  Section  3-02. c. 
Structural  Geology.)  These  conditions  of  over  excavation  and 
weathering  will  be  corrected  with  additional  concrete  in  a  later 
contract. 


SECXIOH  70US  —  BPECIiX,  DSBICX  COBSIDER&TIOM 


1.  CO?FEROM( 

After  termination  of  the  1977  contract  for  the  construction  of 
the  Yatesville  Dam,  a  re-evaluation  of  the  original  earthfill 
cofferdam  design  was  required  due  to  changes  in  design  criteria. 
During  the  cofferdam  re-evaluation,  downstream  flood  profiles 
using  the  National  Weather  Service  Dambreak  Model  indicated  that 
the  failure  of  a  temporary  embanlcment  cofferdam  at  elevation  611 
msl  would  constitute  a  significant  hazard  to  life  and  property 
downstream.  A  design  increase  in  height,  to  elevation  639, 
required  relocation  of  the  cofferdam  which  resulted  in  additional 
foundation  exploration.  This  additional  exploration  determined 
that  the  foundation  materials  and  strengths  were  significantly 
different  than  those  derived  from  previous  findings.  Using  this 
additional  foundation  information,  the  stability  analysis  of  the 
permanent  cofferdam  design  for  the  end-of-construction  condition 
yielded  an  unacceptable  safety  factor. 

Because  of  the  inadequate  safety  factor  for  a  permanent  earthfill 
cofferdam,  it  was  proposed  that  this  structure  be  replaced  by  a 
permanent  cofferdam  consisting  of  sheet-pile  cells  with  a  crest 
elevation  of  616  msl.  This  decrease  in  crest  elevation,  from  639 
to  616,  was  required  because  of  construction  problems  concerning 
the  long  sheets  and  the  excessive  diameters  necessary  for  a 
higher  crest,  but  was  acceptable  since  a  cellular  structure  can 
be  safely  overtopped.  This  cofferdam  provided  protection  against 
a  5-year  annual  flooding  frequency  with  2  feet  freeboard.  This 
constructed  cofferdam  has  a  parallel  alignment  with  the  dam  and 
is  located  332.32  feet,  center  to  center,  upstream  of  the  dam. 

The  sheet-pile  cells  of  the  cofferdam  consisted  of  seven  62 . 68- 
foot  diameter  cells  with  the  sheets  founded  on  top  of  rock  or  to 
the  maximum  depth  at  elevation  540  msl.  The  cells  were  filled 
with  bottom  ash  and  have  a  12-inch  concrete  cap.  Toward  the  left 
and  right  abutments  of  the  cofferdam,  concrete  monoliths  were 
placed  to  elevation  621  msl,  and  were  later  removed  to  elevation 
616  msl  after  the  completion  of  the  dam  embankment.  Downstream 
of  the  cofferdam,  12-inch  concrete  slabs,  with  embedded  drain 
pipes,  were  placed  to  protect  the  excavated  slope  from  being 
undercut  during  periods  of  overtopping.  These  slabs  were  broken 
by  a  dozer,  however,  as  the  dam  embankment  was  being  placed. 

(See  Section  7-01  for  additional  cofferdam  information.) 


2.  DAM  EMBANKMENT 

The  constructed  dam  embankment,  which  was  founded  on  rock,  is 
significantly  different  than  the  embankment  design  called  for  in 
the  original  1977  contract,  which  was  founded  on  overburden. 
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These  design  modifications  were  the  result  of  changes  in  design 
criteria  and  additional  foundation  information,  that  varied  from 
previous  explorations.  A  change  in  hydrologic  and  hydraulic 
design  criteria  required  that  the  dam  crest  be  raised  from 
elevation  678  msl  to  681  msl  (without  camber) .  As  a  result  of 
additional  foundation  exploration  for  the  relocation  of  the 
cofferdam,  it  was  concluded  that  extensive  deposits  of  soft 
clays,  silts,  and  loose  silty  sands  were  present  not  only  in  the 
vicinity  of  the  cofferdam  but  also  along  the  left  abutment  of  the 
dam  site.  After  incorporating  this  information  with  previously 
obtained  results,  the  stability  analysis  of  the  dam  embankment 
founded  totally  on  overburden  for  the  end-of-construction 
condition  yielded  an  unacceptable  safety  factor  below  1.0. 

Analysis  of  a  proposed  embankment  with  the  shell  founded  at 
elevation  555  msl  on  in  situ  foundation  sands,  which  underlies 
the  soft  clays  and  loose  sands,  and  its  central  impervious  core 
founded  on  rock  indicates  that  such  an  embankment  is  statically 
stable.  Due  to  revised  criteria  for  seismic  design  and  recent 
earthquake  epicenters,  an  additional  seismic  investigation  was 
initiated.  The  results  of  this  investigation  increased  the 
seismic  coefficient  from  0.05  g  (previously  recommended)  to  0.18 
g.  Using  these  higher  values  in  liquefaction  studies  for  this 
proposed  embankment  indicated  that  the  foundation  is  inadequate 
with  respect  to  dynamic  loading. 

The  constructed  dam  design  is  founded  on  rock  with  the  exception 
of  the  upstream  shell,  which  is  partially  founded  on  the 
downstream  slope  of  the  permanent  cofferdam.  Analysis  of  this 
design  indicated  that  it  is  adequate  for  both  static  and  dynamic 
loading.  The  embankment  is  approximately  855  feet  long  and  has  a 
crest  elevation  at  681  msl  (without  camber) ,  which  is  160  feet 
above  the  bedrock  foundation  at  elevation  521  msl.  The  upstream 
embankment  slope  is  IV  on  3H,  with  a  12-foot  bench  at  elevation 
635  msl,  while  the  downstream  slope  is  IV  on  2H.  The  embankment 
consists  of  processed  sandstone,  sandstone  rockfill,  and  random 
rockfill  zones  upstream  and  downstream  of  an  impervious  clay 
core.  An  inclined  and  blanket  drain,  located  downstream  of  the 
impervious  core,  will  provide  seepage  control.  The  dam 
foundation  treatment,  which  will  also  control  seepage,  included  a 
foundation  grout  curtain,  dental  concrete,  and  dental  grouting. 
(See  Appendix  12-05  for  cross  section  of  dam  embankment) 


3.  DEWATERING  SYSTEM 

A  dewatering  system  for  the  overburden  was  required  to 
accommodate  the  construction  of  the  revised  dam  and  cofferdam 
design,  as  mentioned  above.  This  system  allowed  overburden 
excavation  to  be  performed  in  the  dry.  The  overburden  excavation 
included  the  area  of  the  cofferdam  to  elevation  570  msl,  and 
total  removal  of  overburden  to  the  top  of  rock  at  and  downstream 
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of  the  dam  core.  The  dewatering  system  consisted  of  slurry 
cutoff  trenches  upstream  and  downstream  of  the  excavation  with  a 
series  of  predrainage  and  dewatering  wells  within  the  excavated 
area.  The  slurry  trench  was  constructed  to  the  top  of  rock  with 
a  width  of  3  feet  and  had  a  soil-bentonite  backfill.  The  purpose 
of  the  slurry  cutoff  walls  was  to  inhibit  groundwater  flow  from 
the  alluvial  sands  into  the  work  area.  These  slurry  cutoff  walls 
significantly  reduced  dewatering  requirements  and  pumping  time 
for  the  numerous  dewatering  wells  or  systems  that  would  have 
otherwise  been  necessary.  (See  Section  5-02  for  description  of 
dewatering  provisions.) 


4.  INTAKE  STROCTURE 

In  the  future,  the  intake  structure  and  outlet  works  could  be  in 
contact  with  a  chloride-dense  water  caused  by  petroleum 
production  in  the  drainage  basin.  This  problem  will  be  mitigated 
by  the  enforcement  of  existing  environmental  laws.  As  a 
precaution  to  this  corrosive  water  the  design  of  the  intake 
structure  included  several  protective  measures.  The  reinforcing 
steel,  placed  within  the  intake  structure  below  elevation  635 
msl,  was  covered  with  epoxy  and  the  tie  wire  and  ancillaries 
coated  with  nylon.  The  hydraulic  pipes  were  required  to  be 
stainless  steel  below  645  msl.  Most  embedded  and  exposed  ferrous 
surfaces  below  635  msl  were  coated  with  two  coats  of  epoxy  zinc- 
rich  paint  and  two  coats  of  coal-tar  epoxy.  Other  protected 
metals  in  the  intake  structure  below  elevation  635  msl  include 
corrosive-resistant  steel  for  screens  exposed  on  the  exterior, 
and  a  vinyl  paint  system  for  selective-withdrawal  and  main-sluice 
maintenance  bulkheads. 

The  initial  lift  of  the  intake  structure,  above  the  base  slab, 
required  additional  forming.  This  additional  forming  was  due  to 
a  lower  excavated  rock  elevation  in  the  intake  area  than  what 
indicated  on  the  design  drawings.  (See  Appendix  12-03,  for 
modifications. ) 


5.  FOONDATIOH  TREATMENT 

Additional  foundation  treatment,  beyond  the  designed  plans  and 
estimated  quantities,  was  required  during  construction  to  treat 
the  unanticipated  broken  zones  in  the  dam  foundation.  (See 
Section  3-02. c  for  a  description  of  broken  zones.)  The 
foundation  treatments  for  these  broken  zones,  found  in  the  valley 
bottom,  consisted  of  additional  foundation  curtain  grouting, 
dental  concrete,  and  rock  excavation.  Modifications  to  the 
foundation  grout  curtain  were  needed  to  prohibit  groundwater 
movement  through,  and  to  consolidate,  these  horizontal  broken 
zones.  The  modified  design  of  the  grout  curtain  called  for  two 
additional  grout  lines  at  a  depth  of  35  feet  located  at  37  feet 
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upstream  and  20  feet  downstream  of  centerline,  from  station  5+05 
to  7+35  and  4+95  to  6+75  respectively.  Dental  concrete  placed  to 
isolate  these  broken  zones  from^  the  impervious  core  totaled  585 
cubic  yards,  which  was  greater  than  the  total  estimated 
quantities  (300  cubic  yards)  cited  in  the  contract.  An 
additional  22  holes  were  drilled  and  grouted  to  seal  the  rock 
contact  with  this  dental  concrete.  (See  Section  Nine  for 
description  of  foundation  treatment.)  The  rock  excavation, 
needed  to  expose  and  treat  these  broken  zones,  totalled 
approximately  2,200  cubic  yards  and  included  pre-splitting  and 
line  drilling.  (For  additional  information  on  foundation 
treatment  see  Appendix  12-01-H  Dental  Concrete,  Appendix  12-02 
Foundation  Curtain  Grouting,  and  Appendix  12-05  Exhibits.) 
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SECTION  FIVE  —  DE1NTERIN6  FKOCEDESES 


1.  DEWATERING  PROVISIONS 

The  contractor  was  required  to  provide  sufficient  dewatering 
equipment  and  to  construct  a  dewatering  system  so  that 
construction  activities  could  be  performed  in  the  dry.  The 
different  aspects  of  the  required  dewatering  system  included 
stream  diversion,  surface-water  control,  dewatering  overburden, 
and  dewatering  rook.  The  diversion  of  Blaine  Creek  was 
accomplished  through  the  combined  use  of  a  diversion  channel, 
ditches,  and  dikes;  a  cofferdam;  and  the  dam  outlet  works.  The 
contractor  was  required  to  design,  install,  operate,  and  maintain 
a  system  to  control  surface  water  and  to  unwater  Blaine  Creek 
between  the  diversion  dikes.  This  requirement  was  satisfactorily 
fulfilled  by  the  use  of  sand-bag  dikes  and  strategically  located 
sump  pumps.  Dewatering  overburden  required  the  contractor  to 
install  the  designed  minimum  dewatering  system.  This  dewatering 
system  included  dewatering  and  predrainage  wells,  piezometers, 
and  slurry  cutoff  walls.  Dewatering  rock  was  partially 
accomplished  by  means  of  sump  pumps  and  dental  concrete. 


2.  DEWATERING  OVERBURDEN 


a.  General.  The  excavation  of  the  overburden  to  top  of 
rock,  in  the  valley  floor  of  the  dam  foundation,  required  a 
dewatering  system  that  would  reduce  and  maintain  the  ground-water 
level  to  elevation  533  or  lower.  This  system  also  required  the 
ground-water  level  to  be  lowered  to  elevation  565  or  lower  in  the 
sand  formations  underlying  the  excavation  for  driving  the  sheet 
piling  for  the  cofferdam.  The  contract  specifications  and 
drawings  set  forth  a  minimum  dewatering  system  consisting  of 
slurry  cutoff  walls;  dewatering  and  predrainage  wells,  pumps,  and 
discharge  header  pipes;  and  monitoring  systems,  which  include 
piezometers  and  flow-metering  equipment.  (See  Appendix  12-01.0 
for  additional  dewatering  information.) 


b.  Slurry  cutoff  Walls.  Two  slurry  cutoff  walls  were 
constructed  in  order  to  inhibit  ground-water  movement  through  the 
overburden  and  into  the  dam-site  excavation.  The  slurry  cutoff 
walls  were  constructed  by  the  subcontractor  McClelland  Services 
Inc.,  from  30  July  to  October  1986.  These  walls  were  excavated 
through  the  alluvial  material  to  top  of  rock,  with  the  length 
extending  the  entire  width  of  the  valley  bottom.  The 
installation  of  the  slurry  cutoff  walls  entailed  excavating  a  36- 
inch  vertical  slurry  trench,  backfilling  the  trench  with  a  soil- 
bentonite  mixture,  capping  it  with  a  dry  mix  of  bentonite  and 
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crushed  rock  and  covering  it  with  a  geotextile,  and  placing 
impervious  fill  over  the  fabric.  The  combined  total  area  of 
slurry  cutoff  walls  constructed  is  approximately  58,200  square 
yards. 

The  two  slurry  cutoff  walls  are  located  upstream  and  downstream 
of  the  dam-site  excavation.  The  upstream  wall  is  located  450 
feet  upstream  of  dam  centerline,  extending  from  station  2+86D  to 
8+37D.  This  upstream  wall  has  a  parallel  alignment  with  the  dam, 
except  for  a  14°  downstream  dogleg  near  the  left  abutment.  The 
main  wall  of  the  "Y''-shaped  downstream  wall  is  located  470  feet 
downstream  and  has  a  parallel  alignment  with  the  dam  centerline, 
from  station  2+OOD  to  7+OOD.  The  upstream  leg  of  the  "y" 
intersects  the  main  wall  at  station  4+88D  and  extends  from  the 
main  wall  292  feet  at  43°  upstream  toward  the  left  abutment. 

(For  slurry  wall  location  see  Appendix  12-05,  Exhibits.)  An 
approved  Value  Engineering  (VE)  proposal  allowed  the  construction 
of  the  two  sections  of  the  downstream  wall  to  be  done  in  a  single 
phase  instead  of  the  designed  two-phase  sequencing.  (See  Appendix 
12-03,  Modification.)  The  intersection  of  the  upstream  leg  with 
the  main  downstream  slurry  wall  was  modified  to  be  constructed  at 
an  angle  instead  of  the  designed  curved  intersection. 

Excavation  of  the  slurry  cutoff  walls  began  after  the  site 
preparation  was  completed  and  the  slurry-wall  alignments  were 
marked.  The  trench  excavation  was  completed  by  means  of  a 
Koehring  1266D  backhoe  with  an  extended  boom  and  a  36-inch  Adco 
rock  bucket.  The  excavated  trench  ranged  in  depth  from  0  to  62 
feet.  When  large  boulders  were  encountered,  that  could  not  be 
excavated  solely  by  the  backhoe,  a  crane  and  chiseled-point  drop 
bar  were  used  to  break  the  boulders  into  excavatable  pieces. 
During  excavation,  a  bentonite  slurry  was  added  to  the  trench  and 
the  bentonite  slurry  level  was  maintained  to  within  1.5  feet  of 
the  working  surface.  The  bentonite  slurry  consisted  of  a  mixture 
of  Sodium  Bentonite,  supplied  by  Federal  Ore  and  Chemical  Co,  and 
creek  water.  The  bentonite  slurry  was  prepared  by  means  of  a 
"jet  type"  slurry  mixer,  pumps,  header  pipes,  and  settling  ponds 
located  approximately  550  feet  upstream  of  the  dam  centerline. 

The  slurry  was  mixed  and  tested  to  ensure  that  specified 
viscosity,  specific  gravity,  and  sand  content  requirements  were 
met.  (See  Appendix  12-01-0  Dewatering  System  for  specified 
limits.)  After  a  section  or  all  of  the  trench  had  been 
excavated,  and  before  backfilling  operation  had  begun,  the  trench 
bottom  was  air  lifted  to  remove  any  settled  sand. 

Backfilling  of  the  slurry  cutoff  wall  entailed  filling  the  trench 
with  a  soil-bentonite  backfill  mixture  to  witnin  l-foot  of  the 
surface.  The  components  of  the  backfill  consist  of  in  situ  silty 
sands,  coarse  sand  supplied  by  Standard  Slag,  dry  Sodium 
Bentonite,  and  bentonite  slurry.  These  components  were 
combined  by  means  of  an  Erie-Strayer  concrete  batch  plant  and 
mixed  to  meet  specified  gradation,  5  percent  bentonite  content. 
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slump,  consistency,  and  density.  (See  Appendix  12-01-0 
Dewatering  System  for  specified  limits.)  After  the  trench  was 
backfilled,  it  was  capped  with  a  dry  mixture  consisting  of  half¬ 
inch  and  1-inch  crushed  aggregate,  sand,  and  8  percent  bentonite. 
The  trenches  were  then  covered  with  Mirafi  600X  geotextile  and  a 
3-foot-thick  layer  of  impervious  core  material. 

The  upstream  slurry  cutoff  wall  was  constructed  from  July  to 
September  1986  with  both  excavation  and  backfilling  proceeding 
from  the  right  to  left  abutment.  The  backfilling  operation 
entailed  the  batching  of  all  backfill  components  by  means  of  a 
batch  plant,  the  mixing  and  placement  of  backfill  material  by 
means  of  concrete-mixing  trucks,  and  pumping  the  displaced  slurry 
into  storage  ponds  for  use  either  in  the  downstream  wall  or  in 
the  backfill  mixture.  The  backfill  for  the  upstream  wall  was 
placed  with  a  high  sltuop  (4  to  6  inches)  because  of  the 
difficulty  encountered  in  removing  the  backfill  material  from  the 
concrete  mixing  trucks.  The  backfill  operation  was  limited  while 
excavation  was  in  progress,  because  of  the  low  angle  of  repose  (6 
percent  slope)  of  the  placed  backfill  material  and  the  slope  of 
the  rook  abutment,  for  which  clearance  could  not  be  maintained 
between  the  backfill  and  the  toe  of  excavation.  An  approximate 
area  of  23,700  square  yards  of  slurry-wall  construction  was 
completed  for  the  upstream  wall. 

After  completion,  a  2-foot  surface  settlement  was  noticed  in  the 
impervious  fill  located  over  the  upstream  slurry  wall  in  November 
1986.  This  settlement  occurred  after  the  dewatering  system  was 
completed  and  operational.  The  settlement  may  be  due  in  part  to 
the  high  slumped  backfill  material  placed  in  the  trench,  which 
was  then  dewatered  by  nearby  wells.  The  surface  depression  was 
subsequently  backfilled  with  impervious  material. 

The  downstream  slurry  cutoff  wall  was  constructed  from  September 
to  October  1986  with  excavation  proceeding  from  the  left  to  right 
abutment  and  backfilling,  after  excavation  was  completed,  from 
right  to  left  abutment.  The  backfilling  operation  for  the 
downstream  slurry  cutoff  wall  consisted  of  batching  the  dry 
components  of  the  backfill  by  means  of  a  concrete  batch  plant, 
hauling  the  dry  material  next  to  the  trench  by  means  of  dump 
trucks,  adding  bentonite  slurry  from  the  trench  to  the  dry 
backfill  mixture,  mixing  backfill  material  and  placing  it  in  the 
trench,  by  means  of  a  D-6  dozer,  and  pumping  displaced  excess 
bentonite  slurry  to  a  designated  spoil  area  near  the  batch  plant. 
The  total  area  of  the  downstream  slurry  cutoff  walls  is 
approximately  34,500  square  feet. 

During  a  period  of  high  water  in  November  1986,  Blaine  Creek  had 
prematurely  flooded  into  the  diversion  channel  and  damaged  a 
section  of  the  downstream  slurry  cutoff  wall.  The  damage 
consisted  of  a  notch  being  eroded  where  the  wall  crossed  the 
channel,  backfill  material  being  lost,  and  a  surface  depression 
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near  the  diversion  channel.  Driving  "Z"  piling  into  the  cutoff 
wall  was  required  to  prevent  any  additional  loss  of  backfill 
material,  and  a  geotextile  and  stone  slope  protection  were  added, 
as  called  for  in  the  VE  proposal,  to  prevent  additional  erosion 
during  stream  diversion. 


o.  Dewatering  Wells.  In  order  to  lower  the  ground  water  at 
the  dam  site  to  specified  levels,  the  contract  provided  for  the 
installation  of  a  minimum-designed  dewatering  well  system.  This 
system  of  wells  was  installed  by  a  subcontractor,  Stacon 
Corporation,  during  a  2-month  period  from  15  August  to  6  October 
1986.  The  dewatering  well  system  consisted  of  33  dewatering 
wells,  power  supply,  and  ground-water  discharge  systems.  The 
dewatering  wells  were  equipped  with  submersible  pump,  sand 
filter,  wellscreen,  and  riser  pipe.  The  ground  water  from  these 
wells  was  pumped  into  a  series  of  headers,  valves,  meters,  and  4- 
to  8-inch  steel  pipes  and  was  discharged  into  the  diversion 
channel  at  two  separate  points.  The  electricity  for  the  220V 
single-phase  submersible  pumps  was  supplied  by  two  temporary 
power  poles  and  standby  power  supplied  by  a  generator.  The 
electricity  was  delivered  by  direct-bury  cable  to  electrical 
panels  equipped  with  disconnect  switch,  fuses,  starter,  and 
warning  light.  (For  location  and  description  of  dewatering  wells 
see  Appendix  12-05,  Exhibits.) 

The  dewatering  wells  were  installed  after  partial  overburden 
excavation  was  completed  to  approximate  elevation  575  msl  and 
Blaine  Creek  was  temporarily  diverted  through  the  dam  outlet 
works.  Installation  of  the  dewatering  wells  consisted  of 
drilling  the  well;  placing  filter  sand,  wellscreen,  and  casing; 
developing  the  well;  and  completing  the  well.  After  their 
locations  were  surveyed,  the  24-inch-diameter  wells  were  drilled 
from  the  surface  to  top  of  rock  using  a  Gus  Pec):  "Super  George" 
bucket  auger.  After  drilling,  the  8-inch-diameter  riser  pipe  and 
wellscreen  were  assembled  and  installed  along  with  the  placement 
of  the  sand  filter.  The  well  was  then  developed,  which  consisted 
of;  pumping  well  for  30  minutes,  by  means  of  a  gas  pump;  surge 
well,  15  trips  at  a  2  ft/sec  rate,  using  a  wench  and  surge  block; 
air  lift  bottom  of  well  for  1  hour;  test  well  capacity  and  the 
sand  content  using  gas  pump  and  a  Rossum  sand  tester;  repeat 
development  if  well  tested  with  a  sand  content  above  5  ppm. 

After  development  was  completed,  the  filter  sand  was  added  to  the 
specified  level  and  the  well  disinfected.  Primarily  the  wells 
were  backfilled  above  the  filter  sand  with  in  situ  sands, 
although  the  wells  upstream  of  the  cofferdam  were  backfilled  with 
a  bentonite-cement  mix.  The  well  was  completed  after  the  Grunfos 
model  SP6-6  submersible  pump  was  installed  and  connected  to  the 
power  supply  and  ground-water  discharge  system  and  a  final  sand- 
content  test  was  performed. 

Problems  encountered  during  the  various  stages  of  dewatering  well 


28 


installation  were  minor  and  did  not  affect  the  overall 
performance  of  the  dewatering  system.  A  problem  that  came  about 
due  to  encountering  boulders  while  drilling  along  the  right 
abutment  resulted  in  one  well  being  relocated  to  a  nearby 
location.  Problems  during  development  included  a  well,  located 
toward  the  left  abutment,  having  a  low  water  yield  and  high  sand 
content  due  to  the  fine-grained  material  in  which  it  was  placed. 
During  backfilling  operations,  the  PVC  riser  pipes  were  slightly 
deformed  for  some  wells  located  upstream  of  the  cofferdam.  This 
deformation  was  caused  by  the  high  hydrating  temperature  of  the 
backfill,  due  to  the  lack  of  specified  sand  in  the  mixture.  The 
instrument  panels  for  the  wells  located  upstream  of  the  cofferdam 
were  later  relocated  to  the  top  of  the  cofferdam  to  prevent 
damage  during  periods  of  flooding.  The  ground  water  encountered 
had  a  high  iron  content,  which  quickly  discolored  the  transparent 
header  section  at  each  well. 

The  dewatering  wells  were  successful  in  controlling  the  ground 
water  so  that  overburden  excavation  could  be  performed  in  the 
dry.  As  the  overburden  excavation  progressed,  the  wells  located 
within  the  future  fill  area  were  systematically  removed  when  they 
became  inoperative  until,  finally,  only  the  wells  located 
directly  upstream  and  downstream  of  the  cofferdam  remained  in 
operation.  At  the  ccmpletion  of  overburden  excavation,  ground- 
water  seepage  was  noticed  in  the  lower  gravel  layers  at  the 
downstream  overburden  slope  located  approximately  at  station  5+40 
to  5+80,  300  feet  downstream  of  the  dam  centerline.  This  seepage 
was  controlled  by  means  of  a  30-inch  diameter  sump,  which 
extended  through  the  random  rock  fill  and  was  later  backfilled 
with  rock  when  no  longer  needed. 


d.  MonitorincT  System.  In  order  to  determine  the 
effectiveness  of  the  overburden  dewatering  system  at  the  dam 
site,  a  monitoring  system  was  installed.  The  monitoring  system 
consisted  of  piezometers,  water  meters,  and  inspection  features 
at  the  individual  dewatering  wells.  A  series  of  13  open-tube- 
type  piezometers  was  installed  in  the  area  around  the  dewatering 
wells.  (For  piezometer  locations  see  Appendix  12-05,  Exhibits.) 
Water  meters  were  installed  at  each  of  the  two  ground-water 
discharge  points  in  the  diversion  channel.  These  meters  measured 
the  flow  rate  and  total  gallons  discharged  for  the  dewatering 
well  system.  Monitoring  the  individual  dewatering  wells  was 
accomplished  through  the  use  of  various  inspection  features  at 
the  well.  These  features  included  additional  valves  and  tees  to 
allow  testing  for  flow  rate  and  sand  content,  a  12-inch 
transparent  header  section  to  allow  visual  flow  inspection,  a 
well  cap  with  a  hole  for  sounding,  and  a  warning  light  to 
indicate  when  the  pump  is  off.  The  prime  contractor  read  the 
monitoring  system  periodically  and  recorded  the  results. 

The  series  of  13  piezometers  was  installed  at  the  dam  site  from  3 
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Septeaber  to  6  October  1936  5riad  Sngiaeering  Drilling  and 
Services  Co-,  a  subcontractor  of  stacon  Corporation.  5he 
installation  of  these  pieroseters  include:  survey  piezoseter 
locations;  set  casing;  install  tip,  riser  pipe  and  filter  sand; 
backfill  c»nd  cap  piezoseter;  and  perform  pu3g>-in  test. 

Piezoreters  were  located  in  accordance  vith  the  contract  drawings 
with  the  exception  of  piezoseter  “K"  which  was  placed  downstre<c: 
of  its  designed  location.  The  casing  was  set  to  rock  by  seans  of 
a  Hobil  drill  and  using  augering  and  driving  technigues  in 
cosbination.  The  5-foot  plastic  porous  tip  with  riser  pipe  and 
filter  sand  was  installed,  vith  the  casing  being  lifted  as  the 
filter  sand  was  being  added.  The  regaining  hole  was  backfilled 
and  capped  according  to  specifications.  The  piezoneter  was  then 
considered  acceptable  if  the  results  of  the  pusp-in  test  were  2 
gpn  or  greater - 


3.  DEiTATESIHS  BOCK 

After  overburden  excavation  was  cospleted  at  the  dan  site,  ground 
water  was  observed  seeping  froa  the  bedrock  surface  through 
joints  and  bedding  planes.  Since  the  overburden  dewatering 
systen  was  ineffective  in  controlling  this  type  of  water  flow, 
additional  dewatering  aeasures  were  required.  The  aeasures  to 
control  this  water  flow  consisted  prinarily  of  suaps,  dental 
concrete,  and  foundation  grouting.  (See  Section  Nine  for 
additional  dental  concrete  and  foundation  grouting  infotxiation. ) 
These  additional  dewatering  aeasures  were  required  in  the  dan 
core  area  to  prevent  ground  water  froa  the  rock  foundation  coning 
in  contact  with  the  inpervious  core  naterial  during  and  after 
placenent.  Rock  features,  within  the  dan  core  area,  that 
produced  ground  water  at  the  surface  included  a  horizontal  broken 
zone,  located  in  the  valley  botton;  a  shale  sean,  located  in  the 
valley  botton;  and  various  bedding  planes,  located  along  the 
abutnents. 

The  highest  quantity  of  ground  water  encountered  at  the  rock 
surface  was  enitted  fron  a  near-horizontal  broken  zone.  This 
zone  is  located  in  the  valley  botton,  within  the  dan  core,  fron 
station  5+40D  to  6+OOD,  at  elevation  521  to  518  nsl.  (See 
Section  3-02. c  for  aescription  of  broken  zone.)  In  October  1987, 
after  final  rock  excavation  was  conpleted,  this  ground  water  was 
controlled  by  enbedding,  in  dental  concrete,  two  30-inch 
perforated  netal  pipes  for  sunps.  These  sunps  were  located 
outside  the  inpervious-core  linits,  near  areas  of  high  water  in¬ 
flow,  at  station  5+78D,  57  feet  0/S  and  at  station  5488D,  76  feet 
D/S.  After  foundation  grouting  was  conpleted,  the  upstrean  sunp 
failed  to  produce  water,  at  which  tine  it  was  backfilled  with 
concrete.  In  March  1988  a  third  pipe  was  enbedded  in  dental 
concrete  to  control  this  water,  located  at  station  5+51D,  61  feet 
U/S.  The  two  operating  sunps  were  then  pumped  during  embankment 
placement  and  were  extended  through  the  rockfill  until  the  static 
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vater  level  was  exceeded.  At  t&at  tise  the  su:^  were  backfilled 
with  concrete. 

Other  areas  of  ground  vater  seepage  fros  the  bedrock,  witJiin  the 
dan  core  area,  included  a  sbale/sandstone  contact  in  the  valley 
botton  and  various  bedding  planes  along  the  abutments.  Very 
light  ground  vater  seepage  and  vetring  was  observed  along  various 
be^ing  planes  within  the  thin  interbedded  shale,  coal,  and 
sandstone  sesbers  along  both  abutsents  froa  elevations  535  to  565 
ssl.  This  seepage  was  not  significemt  enough  to  w«irrcint 
dewatering,  although  the  curtain  grouting  peurtially  sealed  this 
water  froa  the  core  area,  A  light  ground-water  seepage,  <  1  g?a, 
was  encountered  at  the  lower  contact  of  a  6-inch  shale  sea^i  with 
scmdstone  near  dan  centerline  at  station  4+50D,  elevation  527 
Bsl.  This  ground  vater  was  initially  controlled,  in  April  1988, 
by  ireans  of  an  8-inch-diaEeter  stand  pipe  with  gravel  packed 
ciround  its  base  just  prior  to  enbanteent  placenent.  Later  it  was 
decided  to  further  treat  and  isolate  this  vater  froa  the  core. 
This  additional  treataent  required  renoval  of  the  overlying 
iapervious  core  and  entailed:  further  excavation  of  the  shale 
seaa,  placing  dental  concrete,  and  eabedding  the  8-inch-diaaeter 
stand  pipe  in  the  concrete  near  the  seepage.  This  pipe  was  then 
extended  through  the  iapervious  core  to  its  hydrostatic  level  and 
was  backfilled  with  concrete  and  dry  ceaent. 
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SZCTZOX  SIX  —  KXCXVXTZOK  SKOCEDnSES 


X*  GEHER^Xf 


a.  Constggetion  Seonenee  ted  Streaa  Diversion.  The 
contract  specifications  for  construction  of  the  Yatesville  Dan, 
Phase  2,  required  a  specific  sequence,  which  was  slightly 
nodified  dturing  construction.  The  specified  sequence  was  divided 
into  two  sections.  Pre-diversion  and  Post-diversion,  referring  to 
the  diversion  of  Blaine  Creek  through  the  outlet  works.  (See 
Appendix  12-01  P  for  Chronological  Sequence  of  Construction.) 

The  eabanknent  season  for  this  contract  was  specified  as  the 
period  fron  1  Hay  to  1  Oeceiaber. 

The  najor  constructed  pre-diversion  sequence  included  (1) 
tenporarily  diverting  Blaine  Creek  through  the  existing  outlet 
tunnel,  (2)  excavating  diversion  channel,  (3)  partially 
excavating  overburden  and  rock  at  the  dam  site,  (4)  constructing 
slurry  cut-off  walls,  (5)  installing  dewatering  wells,  (6) 
constructing  diversion  dikes,  (7)  diverting  Blaine  Creek  through 
the  diversion  channel,  (8)  completing  cofferdam  cells  1  through  6 
and  monoliths  1  through  4,  (9)  excavating  the  spillway,  (10) 
continuing  to  excavate  overburden  at  the  dam  site,  (11) 
completing  stage  IV  cofferdam  berm,  and  (12)  completing  the 
intake  structure  to  elevation  619. 

The  major  constructed  post-diversion  sequence  included  (1) 
diverting  Blaine  Creek  through  the  outlet  works,  (2)  excavating 
the  right  diversion  channel  wall,  (3)  completing  the  cofferdam, 

(4)  completing  overburden  and  rock  excavation  at  the  dam  site, 

(5)  performing  foundation  treatment,  (6)  excavating  borrow  areos 
and  placing  the  dam  embankment,  (7)  completing  the  dam 
embankment,  intake  structure,  access  and  service  roads,  and 
maintenance  building. 


b.  Diversion  Channel  Excavation.  The  diversion  channel  was 
excavated  through  rock  and  overburden  along  the  left  dam 
abutment.  The  diversion  channel  permitted  simultaneous 
construction  of  the  intake  structure  to  elevation  619  as  well  as 
cofferdam  construction  and  overburden  excavation  at  the  dam  site. 
Blaine  Creek  was  diverted  through  the  channel  for  a  period  of  9 
months,  from  November  1986  to  August  1987.  The  channel  was 
approximately  1,000  feet  in  length  and  had  a  base  width  of  30 
feet  at  elevation  574.  The  channel  was  founded  primarily  on  rock 
although  the  downstream  sections  were  partially  excavated  through 
overburden . 
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Rock  excavation  for  the  diversion  channel  began  with  systematic 
drilling  and  blasting  in  May  1986  and  was  completed  in  July  1986. 
(See  Section  6-04  and  Appendix  12-Ol.J  for  additional  blasting 
information.)  The  4V  on  IH  sloped  faces  of  rock  excavation  in 
the  upstream  half  were  accomplished  by  means  of  the  presplit 
method  using  30-inch  center-to-center  spacing.  The  presplit 
walls  varied  in  height  with  an  approximate  maximum  of  70  feet 
along  the  left  wall  and  30  feet  along  the  right  wall.  The 
excavation  was  benched  at  elevation  604  along  the  left  upstream 
wall.  The  shot  rock  was  excavated  and  hauled  to  a  designated 
spoil  area.  The  right  wall  of  the  diversion  channel  was 
excavated  during  post-diversion  construction  from  August  to 
September  1987  for  cofferdam  construction  and  dam  excavation. 

The  shot  material  from  the  right  wall  was  used  as  24-inch 
sandstone  rockfill  and  placed  downstream  of  the  cofferdam. 

Overburden  excavation  for  the  diversion  channel  consisted  of 
stripping  the  residual  soils  on  the  left  abutment,  completed  by 
means  of  dozers,  and  removing  overburden  along  the  downstream 
sections  of  the  diversion  channel,  completed  by  means  of 
backhoes.  The  excavated  overburden  material  was  removed  to  Spoil 
Area  No.  4.  Overburden  exposed  on  the  sidewalls  of  the  diversion 
channel  was  excavated  to  an  IV  on  2H,  and  stone  slope  protection 
was  applied. 

Rock  encountered  during  excavation  was  of  the  Homewood  and 
Coalburg  sandstone  members.  Although  no  significant  problems 
were  encountered  during  rock  excavation,  minor  rock  breakage 
occurred  in  areas  of  high  angled  joints  with  alignments  parallel 
to  the  presplit  face,  overburden  material  consisted  of  a  bluish- 
gray  sandy  clay  and  light  brown  silty  sand.  Significant  ground 
water  was  not  encountered,  and  run-off  water  and  Blaine  Creek 
were  controlled  by  means  of  pumps  and  temporary  dikes. 


c.  Cofferdam  Excavation.  Both  rock  and  overburden 
excavation  were  required  for  construction  of  the  cofferdam.  The 
function  of  the  cofferdam  was  to  provide  flood  protection  during 
dam  construction  and  to  serve  as  a  partial  foundation  for  the 
upstream  dam  embankment  shell.  The  cofferdam  is  located  upstream 
of  and  has  a  parallel  alignment  with  the  dam.  The  cofferdam 
consists  of  (1)  sheet  pile  cells,  (2)  concrete  monoliths,  (3)  and 
a  downstream  concrete  slope.  (For  additional  cofferdam 
description,  see  Section  4-01  and  7-01.) 

Rook  excavation  for  the  cofferdam  was  limited  to  the  foundations 
for  concrete  monoliths,  located  on  the  abutments,  and  the  key  for 
the  downstream  concrete  slope.  Along  the  right  abutment, 
monoliths  1  through  4  and  the  closure  areas  were  systematically 
drilled  and  blasted  during  July  and  August,  1986.  Approximately 
1,400  cubic  yards  of  rock  was  excavated  from  these  four  monoliths 
and  the  cell  No.  1  closure  area.  The  vertical  rock  faces  of 


33 


these  monoliths,  against  which  concrete  was  to  be  placed,  was 
accomplished  by  means  of  the  presplit  method  using  18-inch 
center-to-center  spacing.  After  diverting  Blaine  Creek,  the 
right  wall  of  the  diversion  channel  was  excavated  to  permit  the 
installation  of  cofferdam  cell  No.  7  and  monoliths  5  and  6.  The 
rock  excavation  of  this  diversion  channel  wall  was  accomplished 
by  means  of  production  drilling  and  blasting  during  August  and 
September  1987.  Concrete  monoliths  5  and  6  were  founded  on  the 
left  diversion  channel  wall.  (See  Section  6-01. b  for  Diversion 
Channel  Excavation.)  A  2-foot-deep  key  into  rock  was  required  at 
the  toe  of  the  concrete  slope  located  downstream  of  the  cofferdam 
cells.  This  key  was  partially  line-drilled,  and  approximately  92 
cubic  yards  of  structural  excavation  was  performed  in  July  1987 
by  means  of  a  Cat  245  backhoe  and  hand  tools. 

Overburden  excavation  at  the  cofferdam  was  for  the  most  part 
accomplished  by  means  of  backhoes  and  hauled  to  Spoil  Area  4. 

The  overburden  excavation  began  in  May  1986  with  the  removal  of 
material  from  the  flood-plain  surface  to  elevation  575.  During 
September  1986,  after  the  dewatering  system  in  the  cofferdam  area 
was  installed,  the  overburden  was  excavated  to  elevation  570  and 
the  driving  of  sheet  piling  for  the  cells  began.  A  limited 
amount  of  overburden  excavation  was  needed  in  order  to  remove 
large  boulders  encountered  during  sheet-pile  driving.  After 
cofferdam  cells  1  through  6  were  completed,  the  overburden  was 
excavated  downstream  of  the  cofferdam.  This  excavation  consisted 
of  a  IV  on  2.5H  slope  from  elevation  575  to  top  of  rook,  and  was 
completed  in  June  1987. 

The  cofferdam's  concrete  monoliths  were  founded  on  massive 
sandstone  of  the  Homewood  and  Coalburg  Sandstone  members.  Most 
of  the  overburden  encountered  consisted  of  a  light  brown  silty 
sand.  No  significant  problems  were  encountered  during  overburden 
or  rock  excavation.  The  ground  water  was  controlled  during 
overburden  excavation  by  means  of  dewatering  wells  and  sump 
pumps . 


d.  Dam  Site  Excavation.  Excavation  at  the  dam  site 
required  the  removal  of  overburden  to  the  top  of  rock  and  to 
excavate  the  presplit  rock  slopes  within  the  dam  core  area.  The 
dam  is  located  approximately  18.5  miles  upstream  of  the  stream's 
confluence  and  has  an  alignment  of  N  87'’32'W.  This  dam  consists 
of  a  central  impervious  core  and  outer  rockfill  zones.  The  area 
of  dam-site  excavation  extended  from  dam  station  1+20  to  9+75  and 
from  elevation  518  to  681. 

Rock  excavation  at  the  dam  site  was  performed  from  June  1986  to 
November  1987  by  systematic  drilling  and  blasting  methods.  (For 
additional  blasting  information  see  Section  6-04  and  Appendix  12- 
01-J.)  An  approximate  total  of  109,400  cubic  yards  of  rock  was 
excavated  from  the  dam  area,  including  rock  excavation  for  the 
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diversion  channel  and  excluding  boulders  encountered  during 
overburden  excavation.  The  presplit  rock  faces,  within  the 
central  core  area  of  the  dam,  were  excavated  on  a  IV  on  IH  slope 
using  30-inch  center-to-center  spacing.  The  bench  locations  were 
established  from  information  gathered  from  rock  surface 
conditions,  cross  sections,  and  exploratory  drill  logs. 

Presplit  and  production  blasting  began  on  the  left  abutment,  at 
elevation  679  in  May  1986,  and  was  stopped  at  elevation  608  in 
June  1986.  The  remaining  rock  excavation  at  the  left  abutment, 
from  elevation  608  to  526,  was  performed  after  stream  diversion 
in  August  1987  and  was  completed  in  October  1987.  Eleven  benches 
were  excavated  in  the  left  abutment,  located  at  approximate 
elevations  648,  630,  603,  590,  569,  563,  557,  545,  538,  534  and 
526. 

Blasting  at  the  right  abutment  began  from  elevation  671  to  735 
between  July  and  September  1987.  Rock  excavation  at  the  right 
abutment  resumed  in  August  1987,  from  elevation  573  to  526,  and 
was  completed  in  September  1987.  Eleven  benches  were  excavated 
in  the  right  abutment,  located  at  approximate  elevations  644, 

620,  594,  573,  565,  558,  553,  545,  536,  532  and  526. 

Additional  rock  excavation  was  required  in  areas  where  unusual  or 
poor  rock  conditions  had  existed.  A  shale  seam,  located  at  the 
left  abutment  from  elevation  612  to  615,  was  line  drilled  in 
August  1987  and  later  treated  with  dental  concrete.  Weathered 
sandstone  cliffs  and  overhangs,  located  directly  upstream  of  the 
dam  on  the  right  abutment,  were  presplit  at  a  high  angle  from 
approximate  elevation  670  to  645.  Horizontal  broken  zones  within 
a  sandstone  member,  located  in  the  valley  bottom,  required 
additional  rock  excavation.  This  excavation  included  presplit 
and  production  blasting  from  elevation  526  to  521,  and  line 
drilling  and  mechanical  excavation  from  elevation  521  to  518. 

High  angled  open  joints,  located  within  the  dam  core  area,  with  a 
north-south  orientation,  were  discovered  after  preliminary 
drilling  and  blasting  were  completed  in  that  area.  Additional 
drilling  and  blasting  were  then  required  to  remove  these  joints, 
located  on  the  right  abutment  at  elevation  567  to  573  and  on  the 
left  abutment  at  elevation  535  to  538. 

The  bedrock  encountered  during  dam-site  rock  excavation  consisted 
of  members  of  the  Breathitt  Formation,  which  includes,  in 
descending  order,  (1)  Homewood/Coalburg  Sandstone  members,  (2) 
interbedded  sandstone/shale  member,  (3)  Broas  Coal  Zone,  and  (4) 
Upper  Winifred  Sandstone  member.  (For  a  description  of  rock,  see 
Section  3-02. b.  Stratigraphy.)  The  massive  sandstone  of  the 
Homewood/Coalburg  members  was  excavated  with  extensive  slopes  (10 
to  30  feet,  vertical  height)  and  narrow  benches  (5  to  15  feet  in 
width) .  The  interbedded  sandstone/shale  member  was  excavated 
with  snorter  slopes  (3  to  10  feet  in  height)  and  wider  benches 
(10  to  30  feet  in  width) .  The  Broas  Coal  beds  were  excavated  in 


35 


the  slope  faces  and  later  treated  with  dental  concrete.  The 
Upper  Winifred  Sandstone  extended  across  the  relatively  flat 
valley  bottom.  (For  cross  section  of  dam,  see  Appendix  12-05, 
Exhibits.)  The  ground  water  encountered  during  rock  excavation 
at  the  dam  site  was  primarily  controlled  by  means  of  sumps  and 
pumps.  (See  Section  5-03  for  Dewatering  Rock) 

Overburden  excavation  at  the  dam  site  consisted  of  removing  soils 
on  the  abutments  and  overburden  in  the  floodplain.  The  thickness 
of  the  soils  on  the  abutments  ranged  from  0  to  5  feet  and  was 
excavated  by  means  of  dozers.  The  thickness  of  overburden  in  the 
floodplain  ranged  to  a  maximum  of  65  feet.  This  material  was 
excavated  by  means  of  backhoes  assisted  by  dozers  and  front-end 
loaders  and  removed  to  Spoil  Area  4.  Approximately  621,700  cubic 
yards  of  primarily  silty  sands  was  excavated  from  the  dam  area. 
(See  Section  3-02. g  for  Description  of  Overburden.) 

Partial  overburden  excavation  in  the  floodplain  to  approximate 
elevation  575  and  the  stripping  of  soils  on  the  abutments  began 
in  May  1986.  During  this  excavation,  the  topsoil  was  stockpiled 
for  later  use  and  a  portion  of  the  sands  was  stockpiled  for  use 
in  the  slurry-wall  backfill.  Overburden  excavation  resumed  in 
May  1987,  from  elevation  575  to  top  of  rock.  This  excavation 
proceeded  from  upstream  to  downstream  with  top  of  rock  exposed  in 
the  valley  bottom  from  90  feet  upstream  to  300  feet  downstream  of 
the  dam  centerline.  The  upstream  overburden  slope  was  excavated 
to  2.5H  on  IV,  and  the  downstream  slope  to  IV  on  2H.  Occasional 
large  boulders,  totaling  approximately  22,000  cubic  yards,  were 
encountered  during  overburden  excavation,  primarily  toward  the 
left  abutment.  Boulders  too  large  to  be  loaded  with  backhoes 
were  drilled  and  shot.  Ground  water  during  overburden  excavation 
was  controlled  primarily  by  means  of  the  dewatering  wells.  (See 
Section  5-02  for  Dewatering  Overburden.) 


e.  Spillway  Excavation.  Spillway  excavation  included 
stripping  the  overburden  and  then  drilling  and  blasting  the  rock 
encountered.  The  spillway,  an  uncontrolled  type,  was  cut  through 
a  natural  low  gap  in  a  ridge  located  on  the  right  valley  wall 
approximately  half  a  mile  east  of  the  dam.  The  finished  spillway 
excavation  is  approximately  440  feet  long  by  114  feet  wide,  which 
is  4  feet  wider  than  designed.  The  spillway  crest,  at  elevation 
645,  is  a  5-foot -wide  by  3-foot-thick  concrete  sill  anchored  into 
bedrock.  A  steel-girder  and  concrete-deck  access  road  bridge 
spans  the  spillway  with  its  inclined  legs  founded  on  the  spillway 
walls. 

Rook  excavation  for  the  spillway  began  in  August  with  systematic 
drilling  and  blasting  from  approximate  elevation  675  to  645,  and 
was  completed  in  May  1987.  The  shot  rock  was  excavated  by  means 
of  backhoes,  end  loaders,  and  dozers,  and  was  removed  by  end  dump 
trucks  to  Spoil  Area  No.  1.  An  approximate  total  of  40,000  cubic 
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yards  of  rock  was  drilled  and  blasted  in  the  spillway.  The 
spillway  walls  were  presplit  on  a  2V  on  IH  slope  using  30-inch 
center-to-center  spacing.  The  spillway  walls  were  overexcavated 
by  2  feet  at  its  base  in  places,  widening  the  designed  spillway 
of  110  feet  to  114  feet.  This  overexcavation  was  due  to 
misalignment  of  presplit  drilling  and  the  soft  nature  of  the 
shales  encountered.  The  spillway  floor  was  mechanically 
overexcavated  1  to  2  feet  below  designed  elevations  as  a  result 
of  the  soft  shales.  This  overexcavated  area  was  replaced  with 
compacted  impervious  fill  to  designed  elevations  and  grade. 
Approximately  40,000  cubic  yards  of  rock  was  excavated  from  the 
spillway. 

Other  areas  of  rook  excavation  in  the  spillway  include  the  sill 
foundation  and  the  inclined  leg  foundation.  The  spillway  sill 
was  line-drilled  on  26  May  1987,  and  approximately  61  cubic  yards 
of  rook  was  mechanically  excavated  on  4  June  1987.  Due  to  the 
overexoavation  of  the  spillway  floor,  the  sill  was  embedded  only 
1  to  2  feet  into  rock  instead  of  the  designed  3  feet,  although 
the  stability  of  the  sill  is  enhanced  by  foundation  anchors. 
Excavation  for  the  spillway  bridge  inclined-leg  foundation, 
located  on  the  sidewalls,  included  presplitting  on  18-inch 
oenter-to-center  spacing  and  line-drilling  the  top  keys,  bottom 
keys,  and  pedestal  keys.  After  presplitting  was  completed  and 
production  excavation  permitted  access,  the  various  keys  were 
line  drilled  during  Hay  and  June  1987.  Approximately  140  cubic 
yards  of  rock  was  mechanically  excavated  in  the  inclined  leg 
keys.  Overexcavation  of  the  spillway  walls,  as  mentioned  above, 
increased  the  concrete  thickness  for  the  inclined-leg  foundations 
at  its  base.  (See  Appendix  12-03,  Modifications.) 

The  rock  encountered  during  excavation  included  the  Lower 
Kittanning  shales  member,  and  the  Richardson  coal  zone.  The 
bedrock  in  the  spillway  has  a  slight  dip  toward  the  upstream  with 
a  small  syncline  located  on  the  left  wall  at  station  3+60S  and  a 
normal  fault  located  on  the  right  wall  at  station  4+4 OS.  The 
soft  shales  posed  a  problem  with  overexcavation  in  the  sidewalls 
and  floor  of  the  spillway  as  well  as  differential  weathering, 
which  is  severe  in  the  area  of  the  normal  fault.  (For  geologic 
conditions  encountered  see  Section  3-05. b)  Ground  water  or 
surface  water  did  not  pose  a  significant  problem  during  rock 
excavation,  although  ground-water  seepage  was  encountered  at  the 
base  of  a  thin  sandstone  bed  at  approximate  elevation  670. 

Overburden  excavation  in  the  spillway  began  in  August  1986,  after 
the  clearing  operation  and  exploratory  drilling  were  completed. 
This  material  was  excavated  and  removed  to  Spoil  Area  No.  1. 
Approximately  43,000  cubic  yards  of  overburden  material  was 
excavated  for  the  spillway.  The  overburden  excavation  extended 
from  the  surface  to  a  thin  sandstone  bed  at  approximate  elevation 
675,  where  a  20-foot  bench  was  excavated.  The  overburden  above 
this  bench  was  excavated  to  a  IV  on  2H.  Nearly  600  cubic  yards 
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of  overburden  excavation  was  required  to  found  the  spillway 
bridge  abutments  on  rook  at  the  designed  elevations.  The 
overburden  material  encountered  consisted  primarily  of  residual 
soils  and  severely  weathered  shales.  No  significant  problems 
were  encountered  during  overburden  excavation. 


f.  Borrow  Area  Excavation.  Both  rock-borrow  and 
impervious-borrow  excavation  were  required  during  the  contract 
for  dam  embankment,  diversion  dikes,  access  and  service  roads, 
and  various  fill  areas.  Rock  used  for  fill  was  excavated  from 
Rock  Borrow  Area  No.  1,  located  on  the  right  dam  abutment  from 
elevation  870  to  755.  Material  for  areas  requiring  an  impervious 
fill  was  excavated  from  Impervious  Borrow  Area  No.  1,  located  on 
the  floodplain  in  an  abandoned  stream  meander  approximately  1/2 
mile  Southeast  of  the  dam.  Most  of  the  materials  excavated  from 
these  borrow  areas  were  used  during  the  placement  of  the  dam 
embankment,  from  March  to  September  of  1988. 

Rock-borrow  excavation  began  in  September  1986,  after  clearing 
operations  were  completed  and  71,100  cubic  yards  of  overburden 
was  removed,  and  was  completed  in  September  1988.  The  rook 
borrow  area  was  excavated  by  systematically  drilling  and 
blasting.  The  shot  rock  was  mechanically  excavated  and  was 
hauled  to  its  designated  area.  The  areas  that  required  material 
from  rock-borrow  excavation  include  the  dam  embankment,  access 
and  service  roads,  and  rock  spall  protection.  Rockfill  zones 
within  the  dam  embankment  include  random  rockfill,  sandstone 
rockfill  and  processed  sandstone.  Excess  material  from  the  rock 
borrow  area  was  hauled  to  Spoil  Area  No.  4.  Approximately 
929,700  cubic  yards  of  rock  was  excavated  from  Rock  Borrow  Area 
No.  1. 


The  rock  members  that  were  excavated  from  Rock  Borrow  Area  No.  1, 
in  descending  order,  include  the  lower  members  of  the  Conemaugh 
Formation  and  the  East  Lynn  Sandstone  and  Lower  Kittanning  Shales 
member  of  the  Breathitt  Formation.  Most  of  the  material  from  the 
Conemaugh  Formation  was  hauled  to  Spoil  Area  No.  4,  with  a 
smaller  quantity  place  in  the  downstream  random  rockfill  area  of 
the  dam  embankment.  Most  of  the  material  excavated  at  the  rock 
borrow  area  and  used  for  fill  was  from  the  50-foot-thiok  East 
Lynn  Sandstone  member.  Approximately  5  to  10  feet  of  the  upper 
section  of  the  Lower  Kittanning  Shale  member  was  excavated  and 
used  for  random  rockfill  and  random  fill  or  was  hauled  to  Spoil 
Area  No.  4. 

Impervious-borrow  excavation  began  in  July  1986  and  was  completed 
in  September  1988.  Most  of  this  material  was  excavated  and  was 
used  in  the  impervious  cote  of  the  dam  embankment  from  March  1988 
to  September  1988.  The  impervious-borrow  excavation  was 
preformed  by  scrapers  with  the  surface  being  occasionally  disked 
or  broken  by  means  of  dozers  or  graders  to  obtain  the  optimum 


moisture  content.  This  material  was  then  hauled  to  designated 
areas  that  required  impervious  material,  including  the  impervious 
core  of  the  dam  embankment,  the  3-foot  impervious  blanket  placed 
upstream  of  the  cofferdam,  and  the  upstream  and  downstream 
diversion  dikes.  Approximately  345,800  cubic  yards  of  material 
was  excavated  from  Impervious  Borrow  Area  No.  1.  The  excavated 
impervious-borrow  material  consisted  primarily  of  silty  clay  and 
clay.  This  impervious  material  was  tested  after  placement  and 
compaction  by  contractor  and  Government  personnel. 


2.  OVESBURDEN  EXCAVATION 

Overburden,  or  common,  excavation  was  required  at  the  dam-site, 
spillway,  and  rock-borrow  area.  The  largest  quantity  of 
overburden  excavation  (80%)  was  performed  in  the  dam-site  area, 
which  includes  the  dam  foundation,  cofferdam,  and  diversion- 
channel  areas.  The  material  encountered  consisted  primarily  of 
residual  soils  at  the  spillway,  rock-borrow  area,  and  dam 
abutments;  and  alluvial  material  at  the  dam  foundation.  The 
overburden  excavation  in  these  areas  began  after  clearing 
operations  were  completed.  This  overburden  was  primarily 
excavated  and  loaded  with  the  use  of  Cat  245  backhoes  or  front- 
end  loaders  and  was  assisted  by  dozers  along  the  abutments.  This 
excavated  material  was  either  loaded  onto  Cat  773  end  dump  trucks 
and  hauled  to  specified  spoil  areas  or  was  stockpiled  for 
alternative  uses.  A  total  of  787,182  cubic  yards  of  overburden, 
or  common,  excavation  was  performed  in  these  areas. 

Overburden  excavation  was  also  required  to  remove  impervious 
material  to  be  used  in  the  dam  embankment  and  diversion  dikes. 
This  material  was  excavated  from  Impervious  Borrow  Area  No.  1. 

The  excavation  was  completed  primarily  by  means  of  Cat  623  and 
632  scrapers  with  the  ground  surface  being  disked  with  the  use  of 
dozers  and  graders.  The  material  encountered  consisted  of  silty 
clay  from  floodplain  deposits.  A  total  of  345,796  cubic  yards  of 
impervious  excavation  was  preformed  in  Impervious  Boi-row  Area  No. 
1. 


3.  ROCK  EXCAVATION 

Rock  was  defined  in  this  contract  as  that  material  that  would 
require  removal  by  systematic  drilling  and  blasting,  loose 
boulders  and  rock  one  cubic  yard  or  more  in  volume,  and  earthlike 
materials  encountered  below  the  top  of  rock.  The  rock  excavation 
performed  during  this  contract  was  divided  into  three  categories: 
rock  excavation,  rock-borrow  excavation,  and  structural 
excavation. 

Rock  excavation  was  required  for  various  proposed  structures  to 
establish  a  sound  unweathered  foundation  and  to  remove  rock  to 
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the  proper  line  a..d  grade  as  shown  on  the  contract  drawing  or 
otherwise  specified.  The  various  structures  addressed  in  this 
contract  that  required  rock  excavation  include  the  dam 
foundation,  spillway,  cofferdam,  and  diversion  channel.  After 
mechanically  removing  overburden  and  severely  weathered  top  of 
rock,  the  solid  rook  to  be  excavated  was  systematically  drilled 
and  blasted.  The  shot  rock  was  excavated  by  backhoes  and  end 
loaders  assisted  by  dozers.  This  material  was  then  hauled  by 
truck  to  specified  spoil  areas.  A  total  of  173,323  cubic  yards 
of  rock  was  excavated  for  these  various  structures. 

Rock-borrow  excavation  was  defined  as  consisting  of  rock  being 
excavated  from  designated  rock-borrow  areas.  Rock  borrow 
excavation  during  construction  was  limited  to  Rock  Borrow  Area 
No.  1.  After  clearing  and  overburden  excavation  were  completed, 
this  rock  was  systematically  drilled  and  blasted.  The  shot  rock 
was  excavated  by  backhoe  and  end  loaders  assisted  by  dozers. 

This  material  was  then  hauled  to  be  used  in  the  various  rookfill 
areas  or  placed  in  Spoil  Area  No.  4.  A  total  of  929,669  cubic 
yards  of  rock  was  excavated  from  Rock  Borrow  Area  No.  1. 

Structural  excavation  is  defined  in  this  contract  as  rock 
excavation  that  requires  hand  excavation  or  additional  care  and 
control  of  mechanical  excavation  and  blasting.  This  type  of 
excavation  was  required  for  tight  enclosed  line-drilled 
foundations,  which  include  the  bottom  spillway  inclined  leg  keys, 
the  spillway  sill,  the  service-bridge  abutment,  and  the 
downstream  concrete  cofferdam  berm  key.  A  total  of  436  cubic 
yards  of  rock  was  excavated  in  this  manner. 


4.  SYSTEMATIC  DRILLING  AND  BLASTING 

The  bedrock  foundations  for  various  structures  at  the  project 
required  systematic  drilling  and  blasting  to  facilitate 
excavation  and  obtain  the  specified  line  and  grade.  To  obtain  a 
smooth  sloped  surface  of  the  proper  dimensions,  line  drilling  and 
pre-splitting  methods  were  used.  Production  drilling  and 
blasting  methods  were  used  to  remove  the  inner  rock  mass  from  the 
preformed  foundation  slopes.  The  explosives  used  for  blasting 
were  manufactured  by  Atlas  Powder  Co. ,  supplied  by  Eastern 
Kentucky  Explosives,  and  stored  in  magazines  at  an  isolated  area 
of  Spoil  Area  No.  1.  These  explosives  were  used  in  accordance 
with  the  manufacturer's  specifications,  and  under  the  supervision 
of  a  licensed  blaster.  All  blasts  wore  monitored  and  recorded  by 
means  of  a  digital  seismograph.  (See  Appendix  12-01  J. , 
Explosives  Data.) 

Line  drilling,  under  this  contract,  consisted  of  drilling 
vertical  holes  with  air-track  drills  using  3-inch-diameter  bits 
and  6-inch  center-to-center  spacing.  Foundations  that  required 
line  drilling  include  the  top,  bottom  and  pedestal  keys  for  the 


spillway  inclined  legs;  the  spillway  sill;  the  service-bridge 
abutment;  and  the  key  trench  for  the  downstream  cofferdam 
concrete  berm.  A  total  of  2,221  square  feet  was  drilled  for 
these  various  foundations.  Not  included  in  this  figure  is  the 
additional  line  drilling  that  was  required  for  dental  treatment 
in  the  dam  core  foundation.  This  additional  line  drilling  was 
used  for  the  treatment  of  a  3-foot  shale  seam  on  the  left 
abutment  and  a  1-  to  2-foot-thick  horizontal  broken  zone  in  the 
valley  bottom. 

Pre-splitting  was  performed  to  develop  the  final  rock  surface  of 
the  dam  core  foundation,  spillway  sidewalls,  cofferdam  abutments, 
and  sidewalls  of  the  diversion  channel.  The  final  surfaces  were 
cut  on  slopes  that  ranged  from  IV  on  IH  to  vertical.  The  pre¬ 
split  holes  were  drilled  with  air-track  drills  using  3-inch 
diameter  bits  with  a  distance  of  either  30  inches  from  center  to 
center  or  18  inches,  which  was  required  in  those  areas  where 
concrete  would  be  in  contact  with  the  pre-split  surface.  These 
holes  were  loaded  primarily  with  cartridges  of  "Kleen-Kut" 
explosive  with  the  shot  being  initiated  by  a  single  electric 
blasting  cap  taped  to  one  end  of  the  detonating  cord.  An  average 
pre-spilt  powder  factor  of  0.11  pounds  per  square  feet  was 
produced  for  the  job,  and  provided  successful  results. 

After  the  rock  exc.ivation  outline  for  the  various  foundations  in 
the  spillway  and  dam  area  had  been  inscribed  by  either  the  line- 
drill  or  pre-split  method,  the  inner  rock  mass  was  removed  to 
line  and  grade,  where  applicable,  by  production  drilling  and 
blasting.  Production  drilling  in  these  areas  was  performed  with 
air-track  drills  using  3-1/2-inch  bits  with  patterns  ranging  from 
4  feet  by  4  feet  to  8  feet  by  8  feet  at  variable  depths.  These 
holes  were  loaded  primarily  with  either  bagged  ANFO  or  "Apex" 
cartridges  primed  with  "Atlas  Power  Primer" .  These  holes  were 
then  shot  using  a  variable  delay  system.  The  average  production 
powder  factor,  for  excavating  approximately  150,000  cubic  yards 
of  rock  from  these  areas,  was  0.96  pounds  per  cubic  yards. 

Production  drilli.ig  and  blasting  were  required  for  the  excavation 
of  Rock  Borrow  Area  No.  1.  These  production  holes  were  primarily 
drilled  vertically  with  air-track  drills  using  3-1/2-inch  bits  in 
8  feet  by  8  feet  or  9  feet  by  9  feet  patterns  at  depths  of  20  to 
45  feet.  These  holes  were  loaded  with  bulk  ANFO  and  were  primed 
with  one  or  two  ".^tlas  Cast  Boosters."  The  explosives  were  shot 
through  a  variable-delay  electric  blasting-cap  system.  A  total 
of  930,000  pounds  of  explosives  were  used  in  Rook  Borrow  Area  No. 
1,  which  produced  an  average  powder  factor  of  1.0  pounds  per 
cubic  yards. 


5.  FOUNDATION  PREPARATION 

The  bedrock  foundation  preparation  for  the  various  structures  was 
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performed  in  order  to  provide  an  adequate  surface  for  the 
placement  of  the  specified  material.  These  materials  included 
impervious  core,  rockfill,  sand  drains,  and  concrete.  Foundation 
preparation  began  after  rock  or  overburden  excavation  was 
completed,  and  consisted  of  obtaining  an  acceptable,  sound 
foundation  and  performing  cleanup  operations.  No  separate 
payment  was  made  for  foundation  preparation,  with  the  cost  being 
included  in  the  price  for  the  overlying  excavation. 

Extensive  foundation  preparation  was  performed  in  the  dam  core 
area,  which  includes  foundations  for  the  impervious  core, 
processed  sandstone,  and  an  inclined  drain.  This  preparation 
began  with  preliminary  cleanup,  using  hand  tools  and  compressed 
air,  immediately  after  drilling  and  blasting  were  completed. 

This  cleanup  was  necessary  to  inspect  for  detrimental  rock 
conditions  that  may  require  further  rock  excavation  and  to  create 
an  adequate  surface  for  foundation  grouting.  Prior  to  placing 
embankment,  this  foundation  was  cleaned  again  with  water  and/or 
compressed  air.  The  foundation  was  then  inspected  to  ensure  that 
the  rock  was  reasonably  smooth,  with  an  unweathered  surface  free 
from  loose,  drummy,  porous,  or  shattered  rock.  Detrimental  rock 
was  then  removed  by  means  of  hand  tools  and  jack  hammers.  At 
this  time  any  additional  foundation  treatment  was  performed  on 
defects  such  as  fractures,  joints,  or  weathered  bedding  planes. 
Final  cleaning  with  water  and/or  compressed  air  was  performed  on 
these  foundations  immediately  before  placing  embankment. 
Foundation  preparation  for  the  dam  foundation  outside  the  pre¬ 
split  core  area  consisted  of  mechanically  cleaning  overburden 
material  from  the  top  of  rock.  After  preparation  was  completed, 
the  dam  foundation  was  photographed  and  mapped. 

Foundation  preparation  for  rock  surfaces  that  would  be  in  contact 
with  concrete  was  performed  after  systematic  drilling  and 
blasting  were  completed.  These  foundations  included  cofferdam 
abutments  and  downstream  concrete  berm  key;  spillway  inclined 
legs,  abutments,  and  sill;  and  service-bridge  abutment.  This 
foundation  preparation  included  meticulous  cleaning  of  the  rock 
surface  and  the  removal  of  any  loose,  drummy,  or  detrimental  rock 
by  picking  and  barring.  After  preparation  was  completed,  these 
foundations  were  photographed  and  mapped. 


6.  RECORD  OF  FOUNDATION  APPROVAL 

Four  lotion  inspections  were  performed  daily  in  regard  to  concrete 
and  embankment  placement  on  rock  and  rock  excavation.  This 
inspection  entailed  a  visual  check  of  structural  and  lithological 
aspects  of  the  rock  surface  and  assurance  that  the  foundation  was 
&x<-vat.o  to  specified  lines  and  grades  and  that  the  proper 
' 11  .l^  m  treatment  and  preparation  was  applied.  In  addition  to 
t'  o  > -c)i  'ace.  ■**!£>  <-rtions  were  also  made  to  ensure  proper 
.!2’'.-,,.13  4.i  i'-fi  oi  1 .  i.i 't--  s,  reinforcing  steel,  and  concrete 
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forms  in  those  specified  areas.  The  contractor  was  then  required 
to  correct  any  detrimental  conditions  encountered  during  the 
inspection.  After  final  foundation  preparation  and  treatment 
were  completed,  the  rock  was  measured,  mapped,  and  photographed 
for  permanent  record.  As  a  result  of  the  inspections,  the 
foundation  was  approved  orally  before  embankment  or  concrete  was 
placed. 

Regularly  scheduled  inspections  of  foundation  conditions  were 
required  by  Engineering  and  Construction  Division  personnel. 

These  inspections  were  made  for  approval  and  consultation  on 
matters  of  crucial  foundation  conditions,  unusual  conditions, 
variations  in  specifications  due  to  foundation  work,  and  to 
ensure  that  proper  construction  and  safety  practices  were 
observed.  The  observations  were  expressed  orally  and  noted  in 
the  Memorandum  for  Records  placed  on  file.  (See  Appendix  12-04, 
Correspondence. ) 


7.  SAFETY 

Safety  precautions  required  during  the  construction  program 
included  (1)  the  installation  of  wire  mesh  on  pre-split  rook 
surfaces  above  the  left  cofferdam  abutment;  (2)  the  installation 
of  scaffolding,  safety  lines,  and  tuggers  for  drills  during 
foundation  grouting;  (3)  the  scaling  of  loose  or  unstable  rock 
from  excavated  surfaces;  (4)  the  excavation  of  overhanging  rock 
on  the  right  abutment  of  the  dam  to  a  smooth  pre-split  face;  (5) 
the  barricading  of  open  excavation  from  traffic;  (6)  the 
excavation  of  cofferdam  concrete  abutments  from  elevation  621  to 
616  to  prevent  a  future  water  hazard  after  impoundment. 

Other  than  the  above  special  requirements,  the  applicable  safety 
regulations  as  described  in  the  Safety  Manual  EM  385-1-1  were 
followed  throughout  the  construction  program. 
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8ZCZIOB  SZ7E3  —  PXIJg  HETVXSS 


1.  C027ZS0SX 

Pile  driving  wets  required  to  construct  the  cellular  sheet-pile 
cells  for  the  cofferdaa.  The  cellular  cofferdaa  is  located 
upstreaa  froa  and  is  aligned  parallel  with  the  dan.  The 
cofferdan  consists  of  seven  sheet-pile  cells  **ith  connecting 
Circs,  located  in  the  valley,  with  the  crest  ai-  elevation  616, 

(See  Section  4-01  and  Appendix  12-05  for  loca^  on  and  description 
of  cofferdan.)  Each  of  these  cells  are  62.68  feet  in  diaseter 
and  consists  of  120  sheets.  This  sheet  piling  included  flat 
sheet  piling;  30°  wyes,  used  to  attach  the  connecting  arcs  to  the 
cells;  and  90°  tees,  used  at  the  concrete  closures  with  bedrock. 
The  connecting  arcs  have  a  13,46-foot  radius  and  consist  of  25 
sheets  each.  The  piling  was  driven  froa  elevation  570  to  540  or 
top  of  rock.  All  piles  were  high-strength  PS  31  sheet  piling 
aanufactured  by  Bethlehea  Steel  Corporation.  The  30°  wyes  were 
nodified  to  reinforce  the  original  design,  as  recoaaended  by  the 
nanufacturer.  (See  Appendix  12-03,  Modifications.)  Quantities 
for  steel  piling  used  include  72,476.8  linear  feet  of  sheet 
piling,  1,610.8  linear  feet  of  30°  wyes,  and  S3  linear  feet  of 
90°  tees. 

Pile  driving  for  the  cofferdaa  was  perforaed  by  the 
subcontractor,  Richard  Goettle  Inc.  The  sheet-pile  cell 
construction  began  after  dewatering  and  rock  and  overburden 
excavation  were  coapleted  in  that  area.  The  teaplate  used  was 
circular,  single  leveled,  and  was  supported  by  rigid  franes 
(tripods)  on  spud  piles.  After  the  teaplate  was  properly 
aligned,  four  "key  sheets"  were  placed  at  approxiaately  90° 
angles  to  help  support  the  sheet  piles  until  closure  was  aade. 

The  longer  sheet  piles  were  spliced  to  reduce  driving  and 
handling  problens.  The  botton  sheets  were  37  and  40  feet  long 
and  were  driven  to  elevation  540  or  top  of  rock.  The  varying 
lengths  of  the  bottoa  sheets  gave  a  staggered  effect  that  allowed 
the  top  sheets  to  be  spliced  without  the  use  of  a  teaplate.  The 
sheets  were  driven  with  a  vibratory  haaaer  until  the  penetration 
rate  dropped  to  less  than  1  foot  per  ainute  or  when  top  of  rock 
was  encountered,  at  which  tine  these  piles  were  seated  with  an 
impact  hammer,  and  the  length  and  final  blow  count  was  recorded. 
The  vibratory  hammer  used  was  a  ICE  416  hydraulically-powered 
vibratory  pile  driver/extractor.  The  impact  hammer  used  was 
either  a  Link  Belt  440  or  105  diesel  pile  hammer.  (See  Appendix 
12-01, P,  Sheet  Piling.) 

After  driving  and  splicing  were  completed,  the  sheets  were 
trimmed  to  elevation  610.  The  cells  were  then  backfilled  with 
bottom  ash  from  the  nearby  Kentucky  Power  Company's  Big  Sandy 
Plant.  The  cells  were  then  completed  by  being  capped  with  l- 
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foot-thick  wire  reinforced  concrete. 

7be  pile-driving  sequence  for  the  cofferdas  consisted  of 
co:n>leting  cells  1  through  6  prior  to  diverting  Blaine  Creek 
through  the  diversion  channel,  and  cell  nusber  7  after  strean 
diversion  through  the  outlet  works.  Construction  of  cofferdan 
cells  1  through  6  began  in  Septenher  1986,  and  was  corpleted  in 
April  1987.  Ihe  sequencing  of  these  cells  begcin  with  cell  nunber 
2,  3,  4,  5,  6,  then  1.  Pile  driving  for  cell  nunber  7  was 
perfomed  in  Septenber  1987  after  the  co:roletion  of  strean 
diversion,  rock  excavation  of  the  right  diversion  channel,  and 
placenent  of  remdos  rockfill  in  the  area  of  the  cells. 

With  the  exception  of  those  posed  by  boulders,  few  problens  were 
encountered  during  pile  driving  of  the  cofferdcin.  Boulders 
created  a  problen  during  pile  driving  at  cells  2  and  5. 

Excavation  using  a  backhoe  was  required  to  renove  these  boulders 
which  then  allowed  each  of  these  sheets  to  be  seated  at  its 
proper  elevation.  During  a  high-water  event,  in  February  1989, 
after  the  conpletion  of  the  dan  enbanlosent,  water  overtopped  the 
cofferdan  cells.  This  event  caused  additional  settlenent  within 
the  botton  ash  backfill,  which  in  turn  slightly  collapsed  the 
concrete  cap.  There  appeared  to  be  no  defomation  of  the  sheet- 
pile  cells  during  this  event. 


2.  HISCELIAKE0D8  PILE  DRIVIHG 

During  a  period  of  high  water  in  Novenber  1986,  Blaine  Creek  had 
eroded  a  notch  in  a  section  of  the  downstrean  slurry  cutoff  wall 
from  -'hich  backfill  was  lost.  To  prevent  any  additional  loss  of 
the  backfill  naterial  fron  the  wall,  five  sheets  of  "Z"  piling 
were  driven  into  the  slurry  wall.  This  pile  driving  was 
perfomed  by  the  subcontractor  Richard  Goettle  Inc. ,  using  a 
vibratory  hanner. 

The  relocation,  in  August  1986,  of  a  tenporary  bridge  across 
Blaine  Creek  was  required  to  pemit  access  to  the  intake 
structure  during  its  construction.  This  bridge  relocation 
required  extraction  and  redriving  of  both  "Z"  and  "H"  piling  used 
for  the  bridge  abutnents.  This  extraction  and  redriving  was 
perfomed  by  the  subcontractor  Richard  Goettle  Inc. ,  using  a 
vibratory  hanmier. 
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SECIXOE  EIGBZ  —  TOUXiaTZCa  2VCHOSS 


1.  IKCLZKZD  LEG  FOUHDATIOH 

Rock  anchors  were  required  for  the  ”hang-on"  concrete  walls  of 
the  spillway  bridge  incline  leg  foundations  and  liners.  The  rock 
anchors  were  installed  in  May  cind  June  1987,  after  drilling  and 
blasting  were  coopleted.  The  installation  of  these  anchors 
required  drilling  a  3-inch-diciiiieter  hole,  approximately  11  feet 
deep,  perpendicular  to  the  designed  concrete  surface,  using  an 
air-track  drill  as  excavation  of  the  shot  rock  permitted  access. 
After  the  drilling  of  all  holes  was  completed,  they  were  cleaned 
using  water  and  compressed  air.  Immediately  prior  to  installing 
the  anchors,  the  holes  were  filled  with  a  thick  nonshrinking 
cement  grout  by  tremie  method  using  a  Peroni  grout  pump.  The 
anchor  bars  were  placed  in  the  hole,  having  a  4-inch  clearance 
from  the  designed  concrete  surface  and  being  held  in  place  with 
wedges  until  the  grout  had  set.  The  anchor  bars  consisted  of  a 
hook-shaped  No.  9  rebar  with  a  total  length  of  13  feet  9  inches. 
The  rock  anchors  installed  at  the  base  of  the  liners  had  shorter 
embedded  lengths  into  rock,  due  to  over excavation  of  the  spillway 
sidewalls.  A  total  of  130  rock  anchors  were  installed  in  a  pre¬ 
designed  pattern  in  the  spillway  inclined  leg  foundation  and 
liner.  (See  Appendix  12-01. K,  Rock  Anchors.) 


2.  SPILLWAY  SILL 

Fifteen  rock  anchors  were  installed  in  the  spillway  sill  in  June 
1987,  after  the  rock  excavation  was  completed.  The  rock  anchors 
are  located,  in  line,  at  station  4+OOS  with  variable  spacing. 

The  holes  for  the  anchors  were  drilled  vertically  with  air-track 
drills  using  a  3-inch-diameter  bit  to  a  depth  of  approximately  10 
feet.  Prior  to  placement  of  the  anchor  bars,  the  holes  were 
cleaned  with  water  and  compressed  air  and  filled  with  a  thick 
nonshrinking  cement  grout  using  the  tremie  method.  The  rock 
anchors  were  then  placed  in  the  hole  with  the  top  of  the  anchor 
bars  at  elevation  644.4,  and  wedged  with  blocks  to  prevent 
movement.  The  rock  anchors  were,  i3-foot,  No.  10  rebar,  with  an 
"L"  shape  instead  of  the  designed  hooked  shape. 


3.  TRASH  BOOH 

Three  rock  anchors  were  used  to  secure  the  temporary  and 
permanent  trash  booms.  After  overburden  was  removed  in  April 
1987,  3 -inch-diameter  holes  were  drilled  for  these  anchors  at  45° 
to  a  depth  of  10  feet.  The  holes  were  cleaned  and  filled  with  a 
nonshrinking  cement  grout  at  which  time  the  rock  anchors  were 
installed  and  wedged  to  prevent  movement.  The  rock  anchors 
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to  the  proxinity  of  the  top^^lf 
designed  deadman  type  anLor  for 

comiection  was  delSed  and  wi?f  trash-boon 

t«..,  „  ,12*1^  “s;  SiorsaifSSssT 


SECTZOH  KIXE  —  rOVSDiSlCX  TKE&TMEHT 


1.  6EHEHAL 

The  foundation  treatment  for  Phase  II  Construction  of  the 
Yatesville  Dam  consisted  of  (1)  dental  treating,  with  concrete 
or  grout,  the  final  dam  foundation  to  correct  rock  deficiencies 
and  provide  an  acceptable  surface  for  embankment  placement,  (2) 
installing  foundation  grout  curtains  beneath  the  dam's  impervious 
core  to  inhibit  ground-water  movement  through  the  rock,  (3) 
supplemental  drilling  and  grouting  of  various  features  in  the  dam 
foundation,  (4)  drilling  3 -inch-diameter  drainage  holes  in  the 
spillway  concrete  lining,  and  (5)  compacting  dam  embanJcment. 


2 .  DENTAL  TREATMENT 

Dental  treatment  was  required  to  obtain  a  satisfactory  surface  on 
which  to  place  impervious  core  material.  Dental  treatment 
consisted  of  excavating  foundation  defects  and  then  treating 
these  features  with  either  dental  concrete  or  grout.  This 
treatment  isolated  the  impervious  core  from  these  potentially 
harmful  foundation  features.  These  treated  features  include: 
open  joints;  bedding  planes;  fractures;  lithologic  contacts; 
soft,  blocky,  or  incompetent  rock;  and  faults  or  shear  zones. 

The  dental  treatment  was  limited  to  features  within  the 
foundation  for  the  impervious  core  and  processed  sandstone  zones 
of  the  dam  embankment.  The  rock  preparation  for  the  dental 
treatment  entailed  line  drilling,  hand  and  light  mechanical 
excavation,  and  cleaning  by  means  of  air  and  water  jet. 

Dental  concrete  was  used  in  areas  of  larger  structural  or 
lithological  foundation  defects.  This  concrete  was  a  ready-mix, 
supplied  by  either  the  contractor's  batch  plant  or  Charlie's 
Concrete,  located  in  Louisa,  Kentucky.  The  concrete  consisted  of 
a  6  bag  per  cubic  yard  cement  mix  with  fly  ash  added  and  a  top 
aggregate  size  of  3/4-inch.  The  concrete  surface,  within  the 
impervious  core  area,  was  either  horizontal  or  IV  on  IH  slope 
with  forms  or  bulkheads  being  used  as  necessary.  Of  the  864 
cubic  yards  of  dental  treatment  performed  during  this  contract; 
590  cubic  yards  (68%)  of  dental  concrete  were  required  to  treat 
the  broken  zones  (faults)  in  the  valley  bottom,  and  133  cubic 
yards  (15%)  were  required  to  treat  a  coal  seam  and  underclay 
located  on  the  right  abutment,  other  foundation  features  that 
required  dental  concrete  include  shale  and  coal  seams,  pockets  of 
poorly  cemented  sandstone,  and  vertical  or  overhanging  rock 
surfaces.  Placement  of  dental  concrete  began  in  October  1987 
with  partial  treatment  of  the  broken  zones  in  the  valley  bottom, 
before  curtain  grouting  in  that  area  was  performed.  The 
remaining  dental  concrete  was  placed  between  February  and  July 
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1988,  prior  to  placing  embankment,  as  access  permitted.  (See 
Appendix  12-01. H,  Dental  Concrete.) 

Dental  grout  was  used  to  treat  smaller  foundation  features  such 
as  joints,  bedding  planes,  and  fractures.  Dental  grout  was  mixed 
by  hand  and  consisted  of  neat  grout  or  sanded  grout  mixed  at 
various  thicknesses.  A  total  of  nearly  8  cubic  yards  of  dental 
grout  was  placed  on  the  dam's  foundation  within  the  impervious- 
core  limits.  Rock  preparation  for  areas  to  be  dental  grouted 
entailed  removing  loose  and  drummy  rock,  notching  the  surface  of 
joints  and  fractures,  and  cleaning  with  an  air  and  water  jet. 

The  dental  grout  was  then  placed  by  trowled,  broomed,  or  poured 
methods.  Dental  (contact)  grouting  was  required  to  fill  any 
voids  at  the  rock  contact  with  dental  concrete  placed  to  treat 
the  broken  zones  in  the  valley  bottom.  (See  Section  9-04, 
Supplemental  Grouting.) 


3.  CURTAIN  GROUTING 


a.  General.  Foundation  grout  curtains  were  installed 
beneath  the  impervious  core  section  of  the  dam  to  reduce  ground- 
water  leakage  through  the  bedrock  under  the  dam.  These  grout 
curtains  were  developed  by  drilling  and  grouting  parallel  lines 
of  l-7/8-inch-diameter  holes  having  20-foot  horizontal  spacing 
between  primary  holes,  at  various  depths,  using  the  split- 
spacing,  stage-grouting  method.  The  grout  lines  have  a  parallel 
alignment  with  the  dam  centerline  and  consist  of  two  double-zoned 
grout  lines  that  extend  the  length  of  the  dam,  and  three  single- 
zoned  grout  lines  that  only  partially  extend  the  dam's  length. 

The  five  grout  lines  constructed  during  this  project  were 
designated  as  A,B,C,D,  and  E  lines.  The  top  zone  (zone  one)  of 
the  grout  lines  required  both  primary  and  secondary  holes  to  be 
drilled  with  split  spacing  of  higher  order  holes  as  necessary. 

The  bottom  zone  (zone  two),  where  required,  consisted  of  only 
primary  holes  being  drilled  with  additional  split  spacing  of 
higher  order  holes  as  needed.  (For  additional  grouting 
information  and  clarification  see  Appendix  12-02  Foundation 
Curtain  Grouting  and  12-05  Exhibits.) 

The  A  Line  is  located  16  feet  upstream  of  the  dam  centerline  and 
extends  the  entire  length  of  the  dam,  from  station  1+35  to  9+96. 
This  line  has  two  zones:  zone  one  extends  from  the  top  of  rock  to 
20  feet  below  the  surface,  and  zone  two  extends  from  20  feet  to 
60  feet  from  the  surface.  The  A  Line  holes  are  inclined  10° 
upstream  and  have,  at  the  ends  of  the  grout  lines,  fanned  holes 
with  a  radiating  pattern  toward  the  abutments.  The  total  area  of 
the  A  Line  was  61,699  square  feet. 

The  B  Line  was  an  optional  grout  line  with  the  hole  soacing 
determined  by  grout  takes  of  the  A  and  C  lines,  and  foundation 
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characteristics  encountered.  This  grout  line  is  located  8  feet 
upstream  of  the  dam  centerline  with  the  holes  drilled  vertically 
to  a  single  zone.  Four  30-foot  primary  holes  were  drilled  in 
this  line  on  the  right  abutment  to  ensure  that  surface 
connections  were  sealed.  Twentyfour  35-foot  primary  and  secondary 
holes  were  drilled  within  the  B  Line,  in  the  valley  bottom  from 
station  5+05  to  7+35,  to  ensure  proper  sealing  and  consolidation 
of  the  broken  zones  between  the  A  and  C  Lines.  The  curtain  area 
of  the  B  Line  was  9,847  square  feet. 

The  C  Line  is  located  on  the  dam  centerline  and  extends  the 
entire  length  of  the  dam,  from  station  1+20  to  9+97.  This  line 
has  two  zones:  zone  one  extends  from  the  top  of  rock  to  50  feet 
below  the  surface,  and  zone  two  extends  from  50  feet  to  75  feet 
from  the  surface.  The  C  Line  holes  are  inclined  30°  toward  the 
appropriate  abutment  with  an  overlapping  area  of  opposing 
battered  holes  located  in  the  valley  bottom.  At  the  ends  of  the 
grout  lines,  the  holes  were  battered  in  a  radiating  pattern  (fan)' 
toward  the  abutments.  A  total  grout  curtain  area  for  both  zones 
of  the  C  Line  was  79,440  square  feet. 

Two  additional  grout  lines,  D  and  E,  were  installed  to  further 
treat  the  broken  zones  in  the  valley  bottom.  The  holes  for  these 
lines  were  drilled  vertically  to  a  single  zone  with  a  depth  of  35 
feet.  The  D  Line  is  located  20  feet  downstream  of  the  dam 
centerline  from  station  4+95  to  6+75.  The  E  Line  is  located  37 
feet  upstream  of  the  dam  centerline  from  station  5+00  to  6+40. 

The  curtain  area  of  the  D  Line  was  6,310  square  feet,  and  4,900 
square  feet  for  the  E  Line. 

The  curtain  grouting  program  was  performed  by  the  subcontractor, 
Boyles  Brothers  Drilling  Company,  and  was  directed  by  Government 
personnel.  This  grouting  program  was  completed  in  6  months, 
between  October  1987  and  April  1988.  The  drilling  and  grouting 
were  performed  from  the  rock  surface  after  final  rock  excavation 
was  completed  in  the  area.  The  drilling  and  grouting  procedures 
entailed  (i)  locating  the  hole  and  installing  nipples,  (2) 
drilling  1-7/8-inch  holes  to  various  depths,  (3)  water-pressure 
test  holes,  (4)  pressure  grout  holes  if  needed,  and  (5)  backfill 
holes  upon  completion  with  grout. 

The  grout  curtains  were  subdivided  into  sections  of  approximately 
100  feet  in  length  to  facilitate  the  mobility  of  the  contractor's 
drills  and  to  comply  with  the  contract  specifications.  The 
sequence  of  drilling  and  grouting  within  a  given  section  included 
(1)  A  and  C  lines,  zone  1;  (2)  A  and  C  Lines,  zone  2;  (3)  B  Line, 
if  required;  (4)  D  and  E  Lines,  if  required;  and  (5)  supplemental 
drilling  and  grouting  of  features  not  treated  by  the  curtain 
grouting.  The  drilling  and  grouting  sequence  within  a  section  of 
a  grout  line  began  with  primary  holes  followed,  where  required, 
by  secondary  holes.  Tertiary  and  then  quaternary  holes  were 
added  if  split  spacing  was  required. 
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Drilling  and  grouting  operations  began  in  the  sections  at  the 
lower  elevations  in  the  valley  bottom  and  proceeded  upward  toward 
the  abutments.  This  general  sequence  consisted  of  (1)  from  the 
valley  bottom  at  elevation  527  to  574  on  the  right  abutment, 
station  4+80  to  3+00;  (2)  from  the  valley  bottom  at  elevation  521 
to  526  msl  on  the  left  abutment,  station  4+80  to  8+00;  (3)  right 
abutment  from  elevation  574  to  678  msl,  station  3+00  to  1+20;  (4) 
left  abutment  from  elevation  563  to  681  msl,  station  8+00  to 
10+00. 


b.  Drllllno  Procedures.  Drilling  1-7/8-inch-diameter  holes 
for  the  foundation  grout  curtain  began  after:  final  rock 
excavation  was  completed  at  the  dam  site;  rock  surface  was 
cleaned  in  the  grouting  area;  locations  of  holes  were  surveyed; 
and  3-inch-diameter  nipples  were  embedded  18  inches  into  rock  at 
the  proper  inclination.  Drilling  of  the  grout  holes  was 
accomplished  by  means  of  pneumatically  powered  CP  65  rotary 
drills  mounted  on  air  tracks.  These  drills  were  moved  and 
stabilized  on  the  rock  slopes  of  the  dam  abutments  by  means  of 
cables  attached  to  an  air  powered  tugger,  which  was  anchored  in 
rock  at  the  top  of  the  abutments.  The  most  frequently  used  bit 
for  drilling  was  the  AW-size  carbide-tipped  plug  type 
manufactured  by  Chrisdrill.  Other  bits  used  included  AW  sized 
diamond  plug  and  drag-type  bits. 

The  drilling  procedures  entailed:  aligning  drill  to  proper 
inclination  through  preset  nipples;  rotary  drilling  hole  using 
water  to  remove  cuttings;  and  cleaning  hole  at  completion  with 
water.  When  excessive  artesian  water  flow  or  drill  water  loss 
was  encountered  during  drilling,  the  hole  was  "staged"  at  that 
depth  within  the  zone  and  grouted.  The  "staged"  hole  was  then 
progressively  deepened  until  the  bottom  of  the  designed  zone  was 
reached.  Drill-wa+er  loss  was  occasionally  encountered  on  the 
abutments,  and  zone  1  of  the  A  Line  on  the  valley  bottom. 

Artesian  water  was  commonly  encountered  in  the  valley  bottom 
within  both  zones  of  the  C  Line,  and  zone  2  of  the  A  Line.  If  a 
hole  required  to  be  deepened  after  grouting  operations  were 
completed,  the  subcontractor  elected  to  redrill  through  the  grout 
instead  of  removing  the  grout  by  washing. 

Drill  depths  to  the  bottom  of  a  designed  zone  ranged  from  20.5 
feet,  in  zone  1  of  the  A  Line,  to  98  feet,  in  zone  2  of  the  C 
Line.  These  depths  were  determined  graphically  from  the  surface 
location  of  the  hole  to  a  projected  zone.  The  horizontal  split 
spacing  between  holes  varied,  depending  upon  the  type  of  hole: 
primary  holes,  20-foot  spacing;  secondary  holes,  10-foot  spacing; 
tertiary  holes,  5-foot  spacing;  and  quaternary  holes,  2.5-foot 
spacing.  A  total  of  342  holes  were  drilled  for  the  foundation 
grout  curtains  with  a  total  of  19,326  linear  feet  of  drilling 
performed. 
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o.  Sroutina  Procedures.  Stage-type  grouting  was  used, 
where  holes  are  progressively  drilled  and  grouted  from  the 
surface  downward  to  various  stages  and  zones.  The  grouting 
procedures  within  a  section  of  the  grout  curtain,  began  after 
drilling  of  all  holes  of  a  designated  order  was  completed  to  the 
bottom  of  a  stage  or  zone.  These  holes  were  then  water  pressure 
tested,  pressure  grouted  (if  required) ,  and  then  backfilled  upon 
completion.  Both  pressure  testing  and  grouting  were  performed 
from  the  rock  surface  using  expandable-air  packers.  Grouting  was 
performed  by  injecting,  into  a  hole,  a  neat  grout  (cement  and 
water)  under  pressure  ranging  from  gravity  to  25  psi. 

Water-pressure  testing  of  the  holes  was  used  in  order  to  perform 
additional  cleaning,  determine  the  hole  "tightness,"  and  provide 
information  for  determining  grouting  procedures.  The  pressure 
testing  consisted  of  sealing  the  hole  at  the  surface  and 
measuring  the  flow  of  water  being  injected  under  pressure. 
Equipment  used  during  pressure  testing  consisted  of  water  pumps; 
water  lines;  air  packers;  and  a  header  equipped  with  a  pressure 
gauge,  flow  meter,  and  pressure  relief  valves.  Each  hole  was 
pressure  tested  for  at  least  5  minutes,  with  flows  measured  in 
cubic  feet  per  minute.  When  surface  connections  or  connections 
between  holes  were  encountered,  pressure  testing  was  continued 
until  water  became  clear  and  the  effect  on  the  flow  was 
determined  as  the  connected  hole  was  plugged.  All  results  were 
recorded  and  connections  noted  to  determine  what  grouting 
procedure,  if  any,  was  to  be  used. 

For  consistency,  the  same  pressures  and  packer  placements  used 
during  pressure  testing  a  hole  were  also  used  during  grouting. 

The  packer  setting  was  primarily  between  1.5  and  2  feet  from  the 
surface  with  pressures  ranging  from  4  to  5  psi  within  zone  1  and 
8  to  10  psi  within  zone  2,  unless  foundation  conditions  warranted 
a  change.  These  foundation  conditions  consisted  of  artesian 
water  flow  in  the  valley  bottom  and  severe  surface  connections  on 
the  abutments. 

Pressure  grouting  was  used  to  seal  foundation  features  that  would 
permit  ground-water  flow  beneath  the  dam  during  impoundment. 
Pressure  grouting  consisted  of  mixing  and  injecting  a  cement  and 
water  grout  under  pressure  into  the  hole.  The  grout  was  mixed 
primarily  in  a  30  cubic  foot  tub-type  mixer  located  on  a  bench  of 
the  downstream  concrete  cofferdam  berm,  at  elevation  575.  While 
grouting  the  valley  bottom  the  mixed  grout  was  pumped  to  a 
separate  intermediate  20  cubic  foot  agitator  tub  placed  at  the 
lower  elevation.  An  additional  10  cubic  foot  colloidal-type 
mixer  was  used  in  the  valley  bottom  for  holes  with  smaller  grout 
takes.  The  grout  was  delivered  by  progressive  cavity  pumps, 
through  rigid  and  flexible  grout  lines.  The  grout  flow  into  the 
hole  was  regulated  by  means  of  a  header,  equipped  with  pressure 
gauge  (0  to  60  psi)  and  pressure-relief  valve.  The  volume  and 
rate  of  grout  injected  was  measured  at  the  mixing  or  agitating 


52 


tubs. 


A  hole  was  grouted  if,  during  water-pressure  testing,  a  flow  of 
0.2  cfin  or  greater  was  encountered.  The  initial  injected  grout 
mix  was  determined  by  pressure-testing  results,  typically  a  3:1 
water  to  cement  ratio  (by  volume) .  If  during  grouting  the 
injection  rate  failed  to  decrease,  the  grout  mix  would  be 
progressively  thickened.  If  premature  blockage  of  grout  flow  or 
excessive  mechanical  downtime  occurred,  the  hole  was  washed  out 
and  regrouted.  If  grout  connections  between  holes  existed, 
grouting  was  completed  only  after  all  connecting  holes  were 
properly  grouted.  Grouting  was  considered  complete  for  a  hole  if 
3/4  of  the  grouting  pres.sure  could  be  "held"  within  the  hole. 
Split  spacing  was  performed  if  the  grout  take  of  the  highest 
required  order  hole  would  equal  or  exceed  5.0  cwt  (5.3  cubic 
feet)  of  cement. 

If  a  hole  exhibited  either  surface  connections  or  artesian  water 
flow  within  the  first  zone,  a  form  of  stop  grouting  was  used.  If 
surface  connections  were  evident  during  pressure  testing  of  a 
hole,  a  packer  was  set  below  the  connection  and  the  lower  portion 
of  the  hole  was  grouted  with  a  thin  mix  (3:1).  Upon  completion 
of  the  lower  section  of  thest>.  holes,  the  packer  would  be  raised 
and  a  thicker  mix  (2:1  to  1:1)  was  used  to  treat  the  surface 
connection.  To  seal  these  surface  connections,  a  scries  of  low 
pressure/caulking  cycles  was  implemented.  In  the  valley  bottom 
whore  artesian  flow  was  encountered  on  the  C  Line,  zone  1,  a 
packer  was  placed  at  a  20-foot  depth  and  20  to  25  psi  was  used  to 
overcome  the  artesian  pressure  and  to  prevent  interference  with 
grouting  A  Line,  zone  1,  which  did  not  exhibit  artesian  water. 
After  the  artesian  flow  was  stopped  in  these  holes  by  grouting, 
the  top  20  feet  was  then  pressure  tested  and  grouted.  Packers 
were  also  placed  at  20-foot  depth  and  20  to  25  psi  pressure  was 
used  where  artesian  flow  was  encountered  in  zone  2,  in  both  A  and 
C  Lines. 

The  mixed  grout  consisted  of  water  (obtained  from  Blaine  Creek) 
and  cement  (type  I  and  II  supplied  by  Kosmos  Cement  Company, 

Inc.,  in  94  lbs.  bags).  The  grout  mixes  for  foundation  grouting 
ranged  from  5:1  to  .75:1  water  to  cement  ratios.  The  most 
commonly  used  mixes  were  3:1,  2:1,  1.5:1  and  i:l  with  the  2:1 
ratio  consisting  of  32  percent  of  cement  mixed  for  grouting.  A 
total  of  3,717.9  cwt  (3,955.2  cubic  feet)  of  cement  was  injected 
into  19,326  linear  feet  of  curtain  grout  holes,  giving  an  average 
cement  rate  of  0.19  cwt/lin.ft.  (0.20  cu.ft./lin.ft.) .  The 
cement  rate  significantly  decreased  as  the  split-spaced  higher- 
order  hole  types  were  drilled  within  a  section.  (For  cement  rate 
per  hole  type  see  Appendix  12-02  page  Q-30.)  The  highest 
concentration  of  grout  takes  (69%)  was  within  the  valley  bottom, 
particularly  zone  2  of  the  A  Line.  On  the  abutments,  several 
holes  within  zone  1  of  the  C  Line  yielded  high  grout  takes.  A 
total  of  430.9  hours  were  used  to  place  foundation  curtain  grout. 


which  is  well  above  the  estimated  250  hours.  This  may  partially 
be  due  to  the  time  used  to  seal  surface  connections  and  to  the 
cautious  approach  taken  while  grouting  the  valley  bottom,  due  to 
premature  blockage.  A  total  of  4,949  cwt  (5,264.9  cubic  feet)  of 
cement  was  mixed  for  grouting  during  the  project,  which  included 
curtain  grouting,  supplemental  grouting,  backfilling  grout  holes, 
and  wasted  grout.  (For  grout  takes  per  hole,  see  Appendix  12-02 
and  12-05.) 

After  all  grout  holes  were  completed  within  a  section  to  its 
final  depth,  the  holes  were  backfilled.  This  backfill  consisted 
of  the  thickest  pumpable  mixture  of  cement  and  water.  The 
backfill  mixture  was  applied  in  the  grout  holes  by  tremie  method. 
Holes  that  produced  a  light  artesian  flow  were  backfilled  and 
then  dry  packed  with  cement  at  the  top  2  feet. 

After  the  grouting  program  was  completed  in  the  valley  bottom, 
seven  4-inch-diameter  exploratory  borings  were  drilled  to 
determine  the  effectiveness  of  the  grout  program  and  type  of 
foundation  features  grouped.  These  exploratory  borings  were 
located  in  areas  of  the  broken  zones  and  other  high  grout  take 
areas  within  the  valley  bottom.  Grout  traces  were  occasionally 
recovered  in  open  bedding  plains,  joints,  and  broken  zones  at 
various  elevations.  The  pressure  testing  of  these  borings 
indicated  "tight”  holes. 


4 .  SOPPLEHENTAL  GROUTING 

Supplemental  foundation  grouting  was  needed  at  the  dam  site  to 
more  extensively  treat  features  not  adequately  covered  by  the 
designed  parallel  lines  of  the  curtain  grouting.  The  same 
drilling  and  grouting  methods  used  during  curtain  grouting  were 
also  used  for  the  supplemental  grouting.  The  holes  were  drilled 
to  shallow  depths  (5  to  10  feet),  within  a  single  zone,  at 
various  angles,  with  neither  embedded  nipples  nor  split  spacing 
being  required.  Numerous  surface  connections  w. re  encountered 
while  treating  the  foundation  features  that  required  cleaning 
during  pressure  testing,  and  sealing  with  grout  using  low- 
pressure/caulking  cycles.  The  features  that  required 
supplemental  grouting  included  open  joints,  dental  concrete,  and 
bedding  planes.  (For  location  and  additional  information,  see 
Appendix  12-02.) 

Four  high-angled  open  joints  required  treatment  by  supplemental 
grouting  within  the  impervious  core  limits  of  the  dam.  The 
joints  that  were  exposed  in  foundation  benches  were  vertically 
drilled  directly  over  the  joints.  Joints  exposed  on  the 
foundation  slopes  were  drilled  at  45°  in  order  to  intersect  the 
joints.  A  5-  to  10-foot  hole  spacing  was  used  along  the  length 
of  the  joints.  These  holes  were  water-pressure  tested  and  then 
grouted  to  ensure  maximum  coverage.  A  total  of  17.9  cwt  (19 
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cubic  feet)  of  cement  was  used  to  treat  these  joints. 

Dental  concrete,  used  to  treat  broken  zones  within  the  valley 
bottom  of  the  dan  foundation,  required  grouting  between  the 
concrete/rock  contact.  This  "contact"  grouting  was  used  to  seal 
any  voids  that  would  exist  in  contact  areas  with  overhanging  rock 
at  the  broken  zone.  These  overhangs  were  located  prior  to  dental 
concrete  placement,  and  the  grout  holes  were  drilled  later 
through  the  concrete  to  intersect  the  located  overhangs.  A  total 
of  21  holes  were  drilled  to  a  5-foot  depth  and  30°  inclination 
but  were  not  pressure  tested.  Instead  a  4:1  nix  was  initially 
used  to  determine  "tightness,"  and  was  thickened  as  necessary. 

The  concrete  contact  within  the  impervious  core  area  was  found  to 
be  "tight",  although  upstream  and  downstream  of  the  impervious 
core,  a  total  of  76.9  cwt  (81.8  cubic  feet)  of  cement  was  placed 
with  surface  connections  being  encountered.  Partial  payment  was 
made  under  foundation  grouting  while  the  remaining  quantities 
were  attributed  toward  dental  treatment. 

To  determine  the  "tightness"  of  a  bedding  plane  in  the  valley 
bottom,  a  series  of  seven  holes  was  drilled  and  pressure  tested. 
These  holes  were  drilled  vertically,  to  a  9-foot  depth,  and 
pressure  tested  using  4  psi.  During  pressure  testing,  severe 
surface  connections  occurred  at  the  bedding  plane  and  a  vertical 
open  joint.  It  was  determined,  instead  of  grouting,  to  excavate 
the  loose  bedding  plane  to  the  area  of  the  joint  and  to  later 
dental  treat  the  joint. 


5.  EMBANKMENT  COMPACTION 

After  excavation  and  foundation  preparation  and  treatment  were 
completed  within  an  area,  placement  and  compaction  of  the  dam 
embankment  were  initiated.  The  various  types  of  embankment  that 
required  compaction  included  impervious  core,  inclined  and 
blanket  drains,  type  I  and  II  graded  filter,  sandstone  rockfill, 
processed  sandstone,  and  random  rockfill.  Placement  and 
compaction  of  embankment  began  with  a  portion  of  the  downstream 
random  rockfill  area,  from  top  of  rock  to  approximate  elevation 
575,  during  the  period  of  October  to  December  1987.  The 
remaining  dam  embankment,  which  extended  160  feet  in  height  from 
top  of  rook  to  elevation  681  (without  camber) ,  was  placed  from 
March  to  September  1988.  An  approximate  total  of  1,100,000  cubic 
yards  of  dam  embankment  was  placed  and  compacted.  (For 
embankment  cross  section,  see  Appendix  12-05,  Exhibits.) 

The  equipment  used  during  compaction  included  Ingersoll  Rand  SD- 
lOOD  vibratory  rollers,  a  sheep-foot  roller  with  dozer,  a  50-ton 
rubber-tire  roller  with  dozer,  and  a  D-8  dozer  with  disk 
attachment.  The  impervious  material  for  embankment  was 
excavated,  hauled  to,  and  placed  within  the  dam  core  by  means  of 
623E  or  632  Cat  scrapers.  The  other  various  types  of  embankment 
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were  hauled  to  and  placed  at  the  d,-;in  by  means  of  end  dump  trucks. 
The  material  for  embankment  was  obtained  from  various 
sources:  (1)  clay,  from  Impervious  Borrow  Area  No.  1;  (2)  rock, 
from  Rook  Borrow* Area  No.  i,  with  limited  amount  of  random 
rockfill  from  the  dam  rock  excavation;  (3)  sand  drains  and  graded 
filter  type  I,  from  Standard  Slag  at  Haverhill,  OH,.  (4,1  graded 
filter  type  II,  from  Beckley  Stone  Co.  at  Beckley,  WV.  These 
materials  were  tested  during  placement  to  ensure  the  proper 
gradation,  compaction,  moisture,  and  material  type.  (For 
specified  requirements  and  test  results  see  Embankment  Report.) 

For  the  most  part  compaction  at  the  dam  embankment  was  performed 
parallel  to  the  dam  centerline.  The  type  of  compaction  effort 
was  determined  from  test  fill  results.  While  placing  dam 
embankment  below  elevation  590,  the  impervious  core  area  was 
brought  up  slightly  higher  than  the  remaining  fill  areas,  for 
drainage  purposes.  Above  elevation  590  the  levfl  of  the  inclined 
drain  was  kept  above  the  adjacent  fill  to  prevent  impervious- 
material  and  surface-water  contamination  within  the  drain. 

In  order  to  provide  an  impervious  barrier  for  future  lake 
impoundment,  intensive  field  control  was  given  during  the 
placement  and  compaction  of  the  impervious  core  material. 

Scrapers  placed  and  partially  spread  the  clay,  with  dozers 
maintaining  an  8-inch  loose-lift  thickness.  This  lift  of  clay 
was  then  disked,  which  partially  penetrated  into  the  previous 
lift.  The  disked  clay  was  then  compacted  with  six  passes  of  a 
sheeps-foot  roller.  At  the  bedrock/clay  contact,  the  rock  was 
moistened  and  the  clay  compacted  with  rubber-tire  equipment, 
usually  a  front-end  loader. 

Horizontal  laminations  were  observed  within  the  compacted  clay 
during  the  early  stages  of  embankment  placement.  These 
laminations  were  removed  and  the  clay  recompacted.  To  eliminate 
any  additional  laminations,  test  fills  were  constructed  of 
impervious  material  with  various  compaction  effcrts  used.  (For 
additional  information  see  Embankment  Report.)  it  was  decided, 
from  the  results  of  the  test  fills,  to;  reduce  sheep  foot  ballast 
from  100%  to  25%  -  50%,  restrict  the  equipment  traffic,  and  limit 
depth  of  disking  to  10  inches.  Damage  by  equipment  that 
traversed  the  impervious  core  and  inclined  drain  was  controlled 
by  designating  a  crossing  point  and  "bridging"  the  inclined  drain 
with  timbers.  These  timbers  and  the  impervious  core  at  a 
crossing  point  were  removed  periodically,  and  the  clay  was 
replaced  and  recompacted,  and  the  timbers  relocated  to  a  new 
crossing  point. 

The  compaction  effort  for  the  sand  drains  and  rockfill  areas  of 
embankment  included;  placing  the  material  with  an  end  dump  truck, 
maintaining  the  specified  loose-lift  thickness  with  dozers,  and 
compaction  with  four  passes  of  an  Ingersoll  Rand  SD-lOOD 
vibratory  roller.  In  addition  to  this,  the  sand  inclined  and 
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blanket  drains  were  “wetted"  prior  to  compaction.  The  exception 
to  this  type  of  compaction  was  in  the  downstream  Random-Rockfill 
area  were  the  compaction  effort  consisted  of  two  passes  with  a 
sheeps-foot  roller  and  four  passes  with  a  50-ton  rubber-tire 
roller.  (Sea  Embankment  Report  for  detailed  information.) 


6.  DRAIHA6E  E0LE3 

Drainage  holes  required  at  the  concrete  spillway  linings  were 
drilled  in  April  1988  by  the  subcontractor,  Boyles  Bros.  Drilling 
Co.  A  total  of  26  3-inch-diameter  holes  (13  holes  per  lining) 
were  drilled  horizontally  through  4-inch-diameter  PVC  pipe,  which 
was  embedded  during  concrete  placement.  These  holes  were  drilled 
20  feet,  measured  from  the  concrete  surface,  using  a  carbide- 
tipped  core  barrel  and  cleaned  upon  completion  with  drill  water. 
The  drills  used  were  a  C.P.  65  rotary  air  drill  mounted  either  on 
an  air  track,  used  for  holes  at  lower  elevations,  or  a  skid 
supported  by  a  fork  lift.  A  total  of  468  linear  feet  were 
drilled  through  rock,  primarily  shales. 
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SECTZ05  ms  —  XKSTgPJfKKTATIOg 


1.  CZSZZHL 

Instxunentation  for  rioniforing  the  parfor^nce  of  tbe  Han  vas  not. 
addressed  in  this  contract,  although  it  vas  installed  after 
ccspletion  of  the  dim  enbanjment  by  Hason-deVerteuil 
Geotechnical,  an  A-2  services  contractor.  At  the  tine  of  this 
report,  the  installed  instrumentation  included  surface- 
displacecent  nonunents,  survey  nonunents,  cind  open-tube-type 
piezoseters.  This  instrumentation  was  installed  between  I!ovembe.r 
1988  and  July  1989.  Planned  additional  instrumentation  includes 
an  automated  data-acquisition  system  (ADAS)  csnd  a  strong-motion 
accelerograph.  (For  additional  instrumentation  information  see 
Appendix  12-01. H.) 


2.  SOKFACE  DISPLACEHEKT  KOKUKEKTS 

Sixteen  temporary  surface-displacement  monuments  were  installed 
prior  to  and  near  the  location  of  the  proposed  permanent 
monuments.  Tne  permanent  monuments  were  then  installed  after  the 
service-road  and  guard-raii  construction  was  completed  at  the  dan 
crest  After  the  data  base  was  transferred  to  the  permanent 
monument  system  the  temporary  monuments  were  abandoned.  The 
surface-displacement  monuments  were  constructed  of  concrete  and 
were  6  inches  in  diameter,  5  feet  long,  reinforced  with  a  Ho.  4 
rebar,  capped  with  a  threaded  brass  insert,  and  set  flush  with 
the  embankment.  The  location  of  these  permanent  monuments 
include:  five  pairs  along  the  shoulders  of  the  dam  crest  at 
stations  2+50,  4+00,  5+50,  7+50,  and  8+50;  and  three  pairs  along 
the  upstream  and  downstream  mid-slope  at  stations  4r00,  5+50,  and 
7+00. 

Horizontal  and  vertical  measurement  of  the  surface-displacement 
monuments  will  make  it  possible  to  detect  movement  in  any 
direction  at  the  dam's  surface.  The  magnitude,  direction,  and 
rate  of  movement  will  be  determined  by  maintaining  and  evaluating 
recorded  observations.  The  observations,  made  at  the  time  of 
this  report,  indicate  that  movements  are  as  expected  and  not 
excessive  for  an  earth-and-rockfill  embankment.  (See  Periodic 
Inspection  Reports  for  recorded  movements.) 


3.  SORVEy  MONUMENTS 

To  provide  continuity  of  control  for  surface-displacement 
monument  observations,  a  series  of  four  pedestal-type  survey 
monuments  were  installed.  Two  survey  monuments  were  installed  on 
each  of  the  dam  abutments.  Tnese  survey  monuments  are  a 
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pemetnent  off-stmct»ire  control-and-refcrence  Eonucent  systea, 
installed  in  stable  original  groimd  adjacent  to  the  dan. 


4.  SXSZCOSSTSSS 

A  total  of  23  open-tube-type  piezoaeters  were  installed  within 
the  dan  eaban]aient  and  foundation  and  dovnstrean  of  the  dan. 

These  piezoseters  have  a  porous  plastic  tube,  placed  in  a  sand  or 
gravel  fill  sensing  zone,  and  a  3/4-inch-dicineter  plastic  riser 
pipe,  which  is  protected  at  the  surface  by  a  steel  pipe  fitted 
with  a  vented  locking  cap.  The  purpose  of  the  piezoaeters  is  to 
Eonitor  the  seepage  patterns  and  effectiveness  of  the  seepage 
control  aeasures  at  the  daus.  The  locations  of  the  piezoaeters 
were  selected  based  partially  on  the  actual  foundation  and 
enban)cEent  conditions  observed  during  construction.  (For 
instruaentation  locations  and  typical  installation  details  see 
Appendix  12-01. H.) 

Because  of  the  concern  about  possible  seepage  through  laninations 
that  nay  have  developed  in  the  iapervious  core  during 
construction,  all  of  the  piezoaeters  in  the  core  have  a  longer 
than  nomal  sensing  zone.  Two  clusters  of  piezoaeters  (station 
4+50;  P-6,  7,  8,  and  9,  and  at  station  5+90;  P-13,  14,  15,  and 
16)  were  installed  to  provide  continuity  of  sensing  zone  Units 
fron  5  feet  above  top  of  rock  to  approxiaately  5  feet  above  the 
level  of  the  blanket  drain.  The  sensing  zones  within  each 
cluster  were  installed  at  staggered  depths  to  aininize  the  chance 
of  interaction  between  piezoaeters. 

Other  piezoaeters  were  placed  to  aonitor  seepage  at  the 
foundation,  internal  drains,  and  at  or  downstream  of  the  dan  toe. 
The  contact  between  the  foundation  and  iapervious  core  at  various 
locations  on  the  abutments  will  be  monitored  by  piezoaeters  P-1, 
2,  20,  21,  and  22.  To  aonitor  foundation  seepage  and  gradient 
conditions  in  the  bedrock  at  areas  of  dental  concrete  in  the 
valley  bottom,  the  piezometer  tip  was  set  into  rock.  These 
piezoaeters  (P-3,  4,  5,  11,  12,  and  17)  were  placed  within  the 
area  of  the  two  clusters  of  piezoaeters  that  will  aonitor  the 
impervious-core  laminations.  Two  piezometers  (P-10  and  P-18) 
were  placed  within  the  blanket  drain  to  monitor  the  performance 
of  the  internal  drainage  system.  Piezometer  P-19  was  installed 
to  monitor  underseepage  at  the  toe  of  the  dam.  Piezometer  P-23 
was  placed  downstream  of  the  slurry  cutoff  wall  to  aonitor  the 
ground-water  level. 

Primarily,  the  piezometers  were  installed  from  November  1988  to 
February  1989,  by  means  of  CHE  55  and  75  drill  rigs.  Because  of 
the  unusually  wet  weather  at  that  time,  the  downstream  slope  was 
too  soft  to  permit  safe  positioning  of  the  drill  equipment.  This 
delayed  the  installation  of  piezometers  P-IO,  17,  and  18,  which 
were  not  installed  until  July  1989.  That  same  month  (July  1989), 
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8ECXI0H  SLSVEH 


POSSIBLE  FUTOSE  FEOBLEKS 


1.  BROKEN  ZONES 


a.  Potential  Problems.  Within  the  foundation  for  the  dan's 
impervious  core,  horizontal  broken  zones  (faults)  were  found  in 
the  Upper  Winifred  Sandstone  Henber,  located  in  the  valley 
bottom.  These  horizontal  broken  zones,  approximately  1  foot 
thick,  could  provide  avenues  for  ground-water  movement  under  the 
impervious  core  or  permit  exposure  of  the  ground  water  to  the 
core  material,  promoting  erosion.  These  broken  zones  were 
treated  during  construction  to  minimize  potential  problems.  The 
foundation  treatment  for  this  feature  included  (1)  extensive 
foundation  curtain  grouting  to  consolidate  the  rock  and  to 
inhibit  ground-water  movement,  (2)  additional  rock  excavation  to 
expose  the  upper-most  broken  zone,  (3)  placement  of  dental 
concrete  to  isolate  the  impervious  core  from  these  zones,  (4) 
temporary  sumps  to  control  ground  water  during  placement  of  core 
material,  (5)  exploratory  drilling  to  determine  the  severity  and 
extent  of  these  zones. 


b.  Recommended  Observations.  A  cluster  of  piezometers,  P-11 
through  P-19,  was  placed  in  the  area  of  the  broken  zone  at 
station  5+90.  It  is  recommended  that  a  continued  emphasis  be 
given  to  the  monitoring  of  these  piezometers.  The  relationship 
between  those  piezometers  set  into  rock  (P-ll,  12,  and  17)  should 
be  recorded  and  correlated.  Observations  should  be  made  to  the 
location,  if  any,  of  water  flow  through  the  blanket  drain  at  the 
downstream  toe  of  the  dam. 


2.  MISCELLANEOUS  DAK  FOUNDATION  FEATURES 


a.  Potential  Problems.  Other  bedrock  features  within  the 
dam  impervious-core  foundation  that  exhibit  potential  water 
seepage  include  coal  beds,  shale  seams,  open  joints,  and  bedding 
planes.  These  features  were  properly  treated  during  construction 
with  dental  concrete,  dental  grout,  and  curtain  grouting.  Light 
water  seepage  from  the  base  of  a  thin  shale  seam  in  the  valley 
bottom  was  observed  during  construction.  Although  this  feature 
was  properly  treated,  the  additional  hydrostatic  pressure  during 
impoundment  could  produce  future  seepage.  Another  area  of 
potential  seepage  is  at  dam  station  3+08,  where  a  conspicuously 
high  grout  take  f85.3  cwt)  was  encountered  within  6  feet  of  the 
rock  surface  with  only  a  light  surface  connection  occurring  at 
the  lower  shale/sandstone  contact. 
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b.  PpffninmAnded  Observations.  It  is  recommended  that  the 
miscellaneous  foundation  features  on  the  abutments  be  monitored 
for  possible  water  seepage  by  continued  readings  of  piezometer 
numbers  P-l,  2,  20,  21,  and  22.  It  is  also  recommended  that 
monitoring  of  the  cluster  of  piezometers  P-3  through  P-10  be 
continued  for  possible  water  seepage  from  the  thin  shale  seam  at 
station  4+40  together  with  the  recording  of  the  relationship 
between  those  piezometers  set  in  rock  (P-3,  4,  and  5). 


3.  spiiLTiay 


a.  Potential  Problem.  The  spillway  is  an  unprotected  cut 
through  the  Lower  Kittanning  Shale  Member  of  the  Breathitt 
Formation.  This  shale,  where  exposed,  is  highly  susceptible  to 
deterioration  by  weathering.  This  deterioration  had  produced,  in 
the  sidewalls,  undercutting  beneath  a  thin  sandstone  bed  and  in 
the  vicinity  of  a  fault.  This  condition  will  probably  result  in 
a  continual  cleanup  operation  on  the  spillway  floor  and  scaling 
along  the  sidewalls.  This  potential  problem  will  be  corrected 
with  concrete  sidewalls  in  a  future  contract. 


b.  RfleoiTiTnAodea  Observations.  The  spillway  sidewalls,  where 
the  weathered  shale  has  undercut  thin  sandstone  blocks,  should  be 
checked  to  determine  if  scaling  is  necessary.  If  the  shale  in 
the  sidewalls  exhibits  excessive  weathering,  concrete  liners  may 
be  required.  The  spillway  floor  should  be  inspected  to  determine 
if  any  obstructions  to  flow  exist  (fallen  boulders  for  example) 
that  require  removal.  Shale  in  the  immediate  area  of  the 
spillway  sill  should  be  periodically  inspected  for  deterioration 
that  would  cause  potential  undercutting. 
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12-01  A.  YATKSVILLE  LAKE  PERTINENT  DATA 


General ■ 


Location  of  Project:  The  dam  site  is  in  Lawrence  County, 

Kentucky,  on  Blaine  Creek,  a  tributary  of  the  Big  Sandy 
River.  The  site  is  18.5  miles  from  the  mouth  of  Blaine 
Creek  and  approximately  4  miles  west  of  Louisa,  Kentucky. 
Blame  Creek  enters  the  Big  Sandy  River  at  river  mile  19.6. 

Authorization :  Flood  Control  Act  of  1965  {PL  89-298) 

Purposes  Served:-  Flood  reduction,  recreation,  water  quality 
improvement  and  fish  and  wildlife  conservation. 


Reservoir  Data. 


Drainage  Area  Above  Dam: .  208  square  miles 

St ream flow: 

maximum  discharge .  21,000  cfs 

mean  discharge .  241  cfs 

minimum  discharge .  less  than  1  cfs 

Streambed  Elevation  at  Dam: .  573  msl 


Reservoir  Elevations: 


Winter  Pool . 

Summer  Pool . 

Flood  Pool . 

Keservoir  Area: 

Winter  Pool . 

Summer  Pool . 

Flood  Pool . 

Reservoir  Storage: 

Winter  Pool . 

Summer  Pool . 

Flood  Pool . 

Additional  Summer  Pool  Data: 


624.8  msl 
630.0  msl 
645.0  msl 


1,745  acres 
2,242  acres 
3,805  acres 


26,200  acre-feet 
38,100  acre-feet 
83,300  acre-feet 


Maximum  Depth .  60’ 

Average  Mean  Depth .  17.7’ 

Backwater  Along  Main  Stream .  20.6  miles 

Shoreline . . .  93.9  miles 
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12-01  A.  YATESVILLE  LAKE  PEKTIWENT  DATA  (cont) 


Dam  ■ 

Type : . 

Location : . 

Top  Elevation: . 

Max.  Height  Above  Streambed: 

Crest  Length: . 

Crest  Vidth: . 


rockfill  k/  central 
impervious  core, 
founded  on  rock 

approx,  stream  mile 
18.5 

681  (w/out  camber) 
108' 

855’ 


32’ 


Cofferdam. 


liEe: 


Location : 


Crest  Elevation  &  Cells: 


cellular  sheetpile 
K/  concrete  mono.  @ 
abutments 

332.34’,  center  to 
center,  U/S  of  dam 

616.0  msl 


Spillway. 
Type : 


Location : . 

Crest  Elevation: . . 

Width : . 

Centerline  Length: 


Unlined,  excavated 
through  reservoir 
rim,  uncontrolled 
broad-crested 
concrete  sill 

Approx.  1/2  mile 
southeast  of  dam 

645.0  msl 

110.0’ 

430.0’ 
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12-01  A.  YATESVILLE  LAKE  PERTINENT  DATA  (cont) 


Outlet  Works. 


Type . .  concrete  lined 

tunnel  controlled 
U/S  by  intake 
structure  and 
discharges  D/S  in 
stilling  basin 

Location: .  left  abutment 

Components : 

Tunnel : 

shape . 

finished  diameter 

length . 

transition  length 

Intake  Structure: 

type .  i.et  well,  with  two 

gated  4’  X  9’  main 
sluices  w/  invert 
el.  575  and  a 
separate  selective 
withdrawal  system 

selective-withdrawal  system...  two  wells,  each 

well  having  two 
4 ’  X  4 ’ ,  three  4 ’  x 
3’  and  one  24"  dia. 
gated  inlets  and 
two  controlled 
outlets 


circular 

13.0’ 

925.0’ 

59.23’ 


Stilling  Basin: 


type .  hydraulic  jump 

length .  112.0’ 

width .  27.0’ 
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12-01  A.  YATESVILLE  LAKE  PERTINENT  DATA  (cotit) 


IVIliVILLE  DUl  — 


YATESVILIE  F/C84C 

I, 


»U»8<7V||J 


^iTEv.rKr, 


VXl 


—  LAKE  AT  FLOOD 
CONTROL  POOL  EL.  645.0 


PUBLIC  USE  Guide 

•  PLANNING  OR  CONSTRUCTION 

*  FISHING  !.  PICN’C  AREA 


*  BOAT  RAMP  MARINA  &  FISHING  ARCA 

•  CAMPING  AREA  &  SWIMMING  POOL 

•  BOAT  RAMP  &  PICNIC  AREA 

*  BOAT  RAMP 


0  V 


LEGEND 

NO  WORK  HAS  BEEN  INITIATEB 
UNOEn  CONSTRUCTION 


BIG  SANDY  RIVER  BASIN 
BLAINE  CREEK 

YATESVILLE  LAKE 

Scale  In  E'eel 

IILNTINGTON  UISTKICT,  llUNl'INGTON,  W.  VA. 

_  Revised:  30  SEPTEMBER  1986 
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Hlectrica!  Eatueer  I  jFateriai  EtfiaecriLg  Tecbaicua 


Kenneth  E.  Zimmennan  performed  the  duties  of  Resident  Engineer  from  Jan.  1988  to  its  completion 


12-01  C.  CONTRACTOR’S  PERSONNRl. 


The  Lane  Construction  Corporation 
965  East  Mam  Street,  Meriden  CT  06450 


( 


Yatesville  Lake  Project 


Project  Manager .  J.  o.  Hughes 

Assistant  Superintendent .  J.  N.  Colvard 

Office  Manager .  P.  K.  White 

Job  Engineer .  R,  A.  Housel 

Mechanical  Supervisor .  W.  E.  Slayers 

Quality  Control . W.  H.  Hamric 

M.  P.  Higgins 

Excavation  and  Embankment  Foremen. .  R.  Teets 

M.  Gula 

Blasting  Foremen . . .  F.  Paes  Jr. 

Structure  Foremen . . .  F.  Glass 

E.  Turner 

Party  Chief .  E.  E.  Gray 


(C-I) 


Lane  Construction  Corporation  {price  contractor! 
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Dozers 

D-9  Cat  Dozer 

D-8K  Cat  Dozers 

D-3  Cat  Dozer  t.-/  Disk 

D-8K  Cat  "ozer  «/  Bipper 

D-7  Cat  !  ier 

D-6  Cat  Dozer 

824  Cat  Rubber  Tire  Dozer 

D-3iA  Konatsu  Dozer 

450  John  Deere  Dozer 


Front  End  Loaders 

9223  Cat  End  Loader 
9885  Cat  End  Loader 
977  Cat  End  Loader 
966  Cat  End  Loader 
922  Cat  End  Loader 


Cranes 

3900  ManitO'ac  Crane 
74S  Grove  Crane 
60S  C^ove  Crane 


Graders 

16  Cat  Graders 
120  Grader 


6236  Cat  Scrapers 
632  Cat  Scraper 


Trucks 

11  Cat  773  End  Dusp  Trucks 
1  Cat  769  End  Duap  Trucks 
4  Mack  Cone.  Agitator  Trucks 

3  Ford  Water  Trucks 

1  Fuel  Truck 

1  Grease  Truck 
1  Welding  Truck 
1  Flat  Bed  Truck 

r  AKFO  Truck 


Drills  &  Coapressors 


1  900  I.  E.  Air  Conpressor 

1  750  I.  R.  Air  Conpressor 

1  185  I.  R.  Air  Conpressor 

1  750  Sullair  Air  Conpressor 

1  800  G.  D.  Air  Conpressor 

1  750  G.  P.  Air  Conpressor 

2  G.  D.  Air  Track  Drills 
1  I.  R.  Air  Track  Drill 


Rollers 

2  I.  R.  SD-IOOD  Vib.  Rollers 

2  Sheep  Foot  Rollers 

1  50  ton  Roller 


Backhoes 

2  245  Cat  Excavators 

1  410  John  Deere  Backhoe 


Miscellaneous 

1  Erie  Concrete  Batch  Plant 

2  Maxie  Light  Plants 
■'arious  Trailers  i  Build. 

1  Peroni  grout  plant 


fD-n 


12-01  D.  COKT5ACTOg»S  FOUIPMSKT  (cont) 


Major  Subcontractor's  Hquipsent 


Boyles  Bros.  Drilling  Co. 

(exploratory  drilling  and  foundation  drilling  and  grouting) 


Grout  Plants 

1  30  cu-  ft-  tub  type  nixer 

1  10  cu.  ft.  colloidal  type  sixer 

1  20  cu-  ft-  agi''ator  tube 

Grout  Pusps 

3  Moyno  3L10  progressive  cavity  type  pusps 

1  Moyno  3L3  progressive  cavity  type  puop 

Rotary  Drill 

5  C.  ?.  65  rotary  air  drills 

?  Ingersoli-Rand  air  tracks 

2  Longyear  44  truck  nounted  core  drills 

Air  Cospressors 

1  750  Ingersoll-Rand  air  compressor 

1  750  Sullair  air  compressor 

Miscellaneous 

1  2277  Sellick  fork  lift 

2  Garden  Denver  air  powered  water  pumps 

2  Ingersoll-Rand  4f000  lbs.  air  tuggers 

1  Supply  trailer 

2  Ford  F250  4X4  trucks 

Various  bits,  water  and  air  lines,  etc. 


McClelland  Services  Inc. 

(slurry  cutoff  wall) 

1  Erie  batch  plant 

1  1266D  Koehring  backhoe 

3  CCC  concrete  mixing  trucks 

1  Whiteman  concrete  pump 

1  3900  Manitowic  crane 

1  W24B  Case  front  end  loader 

1  550  John  Deere  dozer 

1  Flat  bed  truck 

1  Bentonite  storage  "pig** 

1  D-6  Cat  dozer 

2  CMC  end  dump  trucks 

Various  air  compressors  and  water  pumps 
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12-01  D.  CONTRACTOR’S  EQUIP.MEXT  (cont) 


Major  Subcontractor's  equipaent  (cont) 


Richard  Goettle  Ine. 

(sheet  piling,  cofferdac  cells) 

1  390C  Manitowic  crane 

1  LS-338  Link  Belt  crane 

5  uelding  machines 

1  416  IC,>  vibratory  hacner 

2  416  ICE  power  packs 

1  440  Link  Belt  diesel  pile  banner 

1  105  Link  Belt  diesel  pile  banner 

various  storage  and  office  trailers 


Stacon  Corporation 
(dewatering  systen) 

1  Gus  Peck  "Super  George”  bucket  auger  drill 

1  Mobil  drill 

1  air  conpi  -or 

1  truck  w/  wench 

1  410  John  Deere  backhoe 

I  storage  trailer 


MOUN'TIAN  ENTERPRISES  INC. 

(paving) 

1  TD  25  International  dozer  with  spreader  box 

1  12  Cat  grader 

1  3000  Ford  tractor  with  broom 

1  BK  172  Ingersoll-Rand  vibratory  roller 

1  Huber  maintainer 

1  PF  172  paver 

3  End  dump  trucks 
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E-  CONTRACT  ttLlNTITIE:; 

Esticaterf  Vs.  Actual 
(as.  of  June,  19S91 


ir£a  ■  . — 

*0-  atamim 

(  filtM  ia  ftilcihxt  ai  fmtal  icais 

^  sovircssfat  proIffSiM 

■>  Cleiric;  «tj  Ercltinj 

’  Iitii  icci 

5  BlKVal  or  .fjai  1/01  Scci;  lOiilt;  Jlj  ailfl  go-jj 

i  Coiiiol  of  C/0saj«l(r  jod  Ssffote  ‘J^ter 

1  ilir/f  Cosoff  lijlis 

®  J/Olwi  i&  fycSdliiOO 

5  tUa/dliM.  CtJJi* 

luoyatioi;  Sock  Scsfci 

il  tiuKtioa.  Son 

'■i  lioe  CnlJin; 


13 

14 
13a 
15o 
16 
17 
IS 
i>' 
2Ua 

M 

20c 


cscavatioo.  li;>or/!ais  Bofrca 
fiploralory  ficayaUon 

foondjtiDO  Seolal  l/oat  4  Concrele,  .0/sI  l£iO  Cf 

foaodaiioo  Bsola!  I/oal.  (  Co/jcreie;  ill  o/e/  joj  cf 

ticavaiiM.  Slrmtural 

Steel  Slieel  Piling  -  ps  31 

SO  Degree  O/e  -  PS  j1 

rll  Degree  lee  -  Po  3i 

(rploratorr  Orilling  -  not,  ;  Hgtii 

Care  Drilling,  4-lntl.  Diaieler  Cores 

Core  Sole  UmMeit  Drilling  ailDout  Saipling 


MWtUltnmmUHUHUil, 

sawrirr  air  pjicf 

muumid  ro  oirh«(i.ii„ 
OOisinr  iijaaii  «¥ 

1  JOB 

isccco.ai 

130,000.03 

1  JlS 

130,000.03  f 

1  JDS 

133000.03 

133,000.00 

1  JD3 

135.003.00  f 

1  SOi 

coocoo.oo 

8ca,o(j!j.oo 

1  JOi 

800,000.09  f 

t  J03 

tooooe.oo 

103,000.00 

1  Soi 

100,030  03  f 

1  M 

10033.CO 

10,030.00 

.05  JIS 

9.SK).03 

I  M 

060000.00 

860,000.00 

1  JOS 

OeO.OtIC.OO  f 

S<»j3  S.f 

10.00 

>00,000  00 

30255  a  S.f 

1,048,604.43  t  f 

111  Co. 

3000.00 

33,000.00 

OEa. 

0.03  f 

gJiiDO  c  r 

5.00 

?,335,S03.fi0 

70702  C.t 

3,935,!it0.00  1  f 

mm  C  r 

4  60 

4,o;o,oso.oo 

«>668.85  C.r 

4,22i>,4;6.;1  Ilf 

l?6»30  C.I 

8.00 

1,015,200  00 

12332’  C.r 

1>386.5$4.03  I  F 

2*00  Sf 

5.00 

12,000  00 

2652.36  S.f 

13,462.80  1  f 

*02000  C.t 

J.OO 

1,2^,000.00 

34S2>5  96  C.r 

1,037, >s2. 88  If 

so  c.r 

150.00 

2,503.00 

0  C.I 

0.00  F 

100  ct 

300.00 

30,000  00 

100  C.r 

30,000.00  f 

200  c.t 

2SO.OO 

30,000  00 

264.26  C.r 

191.065  uO  I  f 

2*0  c.r 

60.00 

15,200.00 

436.4  c  r 

34,912.00  Ilf 

JJDM  l.f 

33.00  ; 

1,555,000.00 

22426.8  l.f 

2,336,638.00  F 

loJO  1  f 

?0  00 

114,100  00 

l6l0  8  1  f 

112,736.00  f 

ICO  1  f 

100.00 

10,000  00 

93  0  L.F 

9,300.00  F 

2  I4 

3000  00 

10,000  00 

2U 

JO.COO  00  f 

66«  1  f 

30  On 

M.OOEl  00 

325  S  1  f 

12,265  00  F 

60  1  f 

30  00 

1.800  00 

68  5  1  f 

2,062  00  1  f 

tii  faun  y3-A  iFtilj  PKiifNi  tjliKut 
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12-01  E.  CONTRACT  OLAN'TITIES  (cont 


Estioateii  V's.  Nctual 
(as  of  June,  1930) 


Iltd 

m. 

CtSCSlPIIOK 

AttKIIttlllCCHIEACIOOiOXOO 
eOAHlIir  UHII  PBICE  AMKHI 

etIKIIItIDIAl.  10  B4IF444444444 

OOUIIlr  iUtotHI  uCF 

2Dd 

liploratorr  Bples;  rresssie  restiD9 

«£a. 

100.09 

9,500.00 

52  Ee. 

5,200.00  F 

J 

4 

Setlmg  Hoks  nth  (^teat 

20  cat 

20.00 

400.09 

501.3  cat 

10,026.00  4  F 

2U 

Fouiilatica  Dnlliag  t  Erciitiag  -  Ksti  t  Oiiaii 

1  Jl^ 

30000.00 

30,000.00 

1  Job 

30,000.00  F 

2)t> 

DriiJiag  1-7/11  Inch  Cron:  Hales 

23000  l.F 

10.00 

230,000.00 

19651.5  l.F 

196,515.00  F 

21c 

Pord^nd  Ikaeot  in  Oroot 

6500  cat 

6.00 

39,000.00 

4949.06  cat 

29,694.36  F 

2]d 

Piecing  Croat 

250  Hr. 

100.00 

25,000.00 

430.86  Hr. 

43,086.00  1  F 

22 

Iipervio^s  Core 

157100  C.l 

1.50 

235,650.00 

i66Syo.42  C.r 

249.685.63  i»F 

21 

liheiilimt,  Drein  nelerul 

C  T 

10.00 

695,880.00 

31535.51  C.r 

567,639,18  «F 

24 

Cihciilieat,  frpe  1  Creded , 'liter 

1820  c.r 

23.00 

41,860.00 

347.79  C.r 

7,999.17  F 

25 

Eiheniiieat;  lipe  11  Creded  Filter 

335  c  r 

23.00 

7,705.00 

344.68  C.r 

7,927.64  1  F 

2c 

Sendstone  Sackfill;  h-R;!'  lifts 

4200  C  T 

1.00 

4,200  00 

1523  C.r 

1,523.00  F 

21 

Sendstonc  Pockfill,  2i-'.tru  lifts 

454400  C  I 

0.65 

295,360.00 

462648.92  C.r 

300,721.60  iif 

2i 

Processed  Sendstone 

174090  C  I 

0.70 

121,800.00 

185797.74  C.r 

130,058.42  tif 

29 

fiendoi  iockfill;  24-Inch  Lifts 

305700  c  r 

0.70 

213,990.00 

276933.22  C  T 

193,653.25  F 

30 

Send  end  Grevei  Cell  Fill 

ciaoo  c.r 

20.00 

976,000.00 

47704.44  C.r 

954,088.80  f 

31 

Diversion  Dikes 

dssoo  c  r 

2.50 

99,500.00 

48594.05  C.r 

121,485.13  4  F 

32 

Pervious  TilJ 

1510  c  r 

8  00 

12,080.00 

1386  C.r 

11.088.00  F 

33 

j^tsfidoi  fill 

301.00  c  y 

2.25 

68,850.00 

56943  C.r 

128,121.75  4  F 

31 

lopsoil 

84100  c  r 

2.50 

212,250  00 

44742  C.r 

111,855.00  F 

35 

Additional  Polling  far  Coipection 

500  Hr. 

50.00 

25,000.00 

0  Hr. 

0.00  F 

36 

OFlFItD 

0  00 

0.00 

37 

Ondislarted  Block  Seiples 

6  £d 

200  00 

1,200.00 

6  Ee. 

1,200.00  F 

30 

lest  Pus  in  tehenkient 

10  Fe. 

500.00 

5,000.00 

6  Ee. 

3,000.00  F 

£N6  PUSH  A  (IPil)  PAIdENi  tSriMIP 
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12-01  £.  CONTRACT  OLAS'TITIES  (contI 


Estiraated  Vs.  Actual 
(as  of  June,  1989) 


lIEf  tititMittMCvNrUCKiixxooo  xituiKIOlAL  ID  DAIEttOMXt 


KO. 

OESceiPiii'K 

IIUUHII  DMII  FtICE 

AM 

tlOAHIIir 

AMOllHl  OCF 

39 

lest  Pits  m  liperviotis  Sorroa 

40  Kr. 

40.00 

1,600.00 

14.5  Hr. 

580.00  F 

t 

\ 

Setove  -  teinstall  Eiisting  SuArdrail 

550  L.F 

10.00 

5,500.00 

453.7  L.F 

4,587.00  F 

41 

teiove  Eartli  SOciilder  u  Eiisting  Access  toad 

1  Job 

1000.00 

1,000.00 

1  Job 

1,000.09  F 

42 

Icudtut  Excavatiisn 

88000  c.tr 

3.00 

264,000.00 

86407.83  C.r 

259,223.64  *F 

43 

Select  Cock  rill 

4300  c.r 

3.00 

12,900.00 

10104  C.r 

30,312.00  *  F 

44 

Dense  Ccaded  Aooceodte  Base 

8750  Ion 

13.00 

113,750.00 

9841.45  Inn 

127,938.85  *  F 

45 

Eituiifious  Material  for  Priie  Coat 

14  loo 

300.00 

4,200.00 

13.35  Inn 

4,005.00  F 

46 

Siluairious  Material  for  laik  Coal 

10  Ion 

300.00 

3,000.00 

5.28  Ion 

1,584.00  F 

47 

eitoiinous  Concrete  Base 

1700  Ion 

50.00 

85,000.00 

1676.1  Inn 

83,605.00  F 

48 

Bitminoiis  Concrete  Surface 

810  Ion 

SO.Ou 

40,500.00 

1075.48  Inn 

53,774.00  *  F 

49 

Pipe  for  SoOgrade  Orairiage  (Underdrainsl 

oO  l.F 

15.00 

900.00 

49  l.F 

735.00  F 

50 

Pipe  Culvert,  Site  24-l(iCh;  la-Cage  ECCM 

102  l.F 

30.00 

3,080.00 

182  L.F 

4,860.00  *  F 

51 

Headvall  for  24-I(i(fi  Pipe 

2  Ea. 

1000.00 

2,000  00 

4  Ea. 

4,000.00  I  F 

52 

Stone  Dispersal  Fad 

8  c  r 

50.00 

400.00 

9.6  C.r 

48C.00  <  F 

53 

Drop  Box  Inlet  at  Sta  IPrSDA 

1  Ea. 

1000.00 

1,000  00 

1  Ea. 

1,000.00  F 

54 

Drop  Bor  Inlet  at  Sta  IPrOOB 

1  Ea. 

1000.00 

1,000.00 

1  Ea. 

1,009.00  F 

55 

Cock  Fill  Bench  Drainage  Carer 

965  C.Y 

2.00 

1,930.00 

1836.56  C.r 

3,273.12  t  F 

56 

Cuardrail,  Single  Face 

5920  L.F 

12.00 

71,040  00 

6033.7  L.F 

72,404.40  t  F 

5? 

Channel  Lining;  Class  I! 

540  Ion 

14.110 

7,560  00 

408.79  IM 

5,723.06  F 

5f' 

Slush-Crouted  Stone  Protection 

335  S  I 

15.00 

5,025  00 

450.4  s.r 

6,756.00  t  F 

59 

Paveient  Marking 

lOoSO  L  F 

0.40 

4,280.00 

18782  L.F 

7,512.80  t  F 

60 

Precast  Concrete  Parking  Blocks 

5  Ea. 

100  00 

500.00 

5  Ea. 

500.00  F 

6! 

Muiher  57  Slone  Base 

5320  Ion 

12  00 

83,840  00 

4366.7  Inn 

52,400.40  F 

£N6  FuSD  «-A  IIFSI)  PAIHFNI  FSIIHAIF 
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ires 

NO. 

bi 

L 

64 

65 

66 
6’ 

66 

«» 

70 

71 
7? 

73 

74 

75 

76 

77 

78 
77 
60, 

81 

87 

83 

84 


Estimated  Vs.  .Actual 
(as  of  June,  1989) 


OtSCHPriuN 

Sritlmg  Md  firoatinj  Holes  for  locfcor  ears 

Drilimo  Craioage  Holes 

Slooe  Slope  Protectiai;  24-liicli  Ihickiiess 

Stone  Slope  Protection;  36-liich  It/ickness 

Bedding  Hateridl,  Ijpe  i 

Bedding  Haierial;  Ijpe  li 

Bock  Spall  Slope  Protecliori 

filler  Cloili 

(»pe  I  Gutter 

Irpe  11  Gutter 

ffpe  111  Gutter 

Seeding 

lest  fills 

Concrete  Sideuulk,  K^ip  end  kpron 

Cllain  link  fence;  n-foot 

Concrete  in  Intake  Slructure 

Concrete  in  Spilluar  t  Service  Bridge  kbutieots 

Concrete  in  Spi/luar  k  Ser.  6r.  npproacli  Slabs 

Concrete  in  Spilluar  Sill 

Concrete  in  inclined  teg  found.  (  Spilluar  lining 

Concrete  in  Cellular  Colferdai  Cap  and  Ben 

Concrete  in  Cofferdai  Closure  Halls 

Second  four  Concrete 


♦“**««“*<C0HrR*Cf4«i«»;»nma 

omiin  mif  em  ahouhi 

tttttunioiii  io  0ME4»i««m» 

WMIIir  MiHWf  ccf 

1600  l.f 

10.00 

16,000.00 

1455  l.f 

14,550.00  f 

SCO  l.f 

20.00 

10,000.00 

468  l.f 

9,360.00  f 

15430  C.t 

23.00 

354,390,00 

16961.7  C.r 

390,119.10  (  f 

3660  c.r 

30.00 

109,800.00 

3631.93  C.r 

108,957.90  f 

920  c.r 

25.00 

23,000  00 

902,93  C.r 

22,573  25  f 

940  c  r 

25.00 

23,500.00 

916.08  C.r 

22,902.00  f 

900  c.r 

4.00 

3,600.00 

705  c.r 

2,820.00  f 

9200  s.r 

1.50 

13,800  00 

2525.71  S.r 

3,788.56  >f 

770  l.f 

70.00 

53,900  00 

1086  l.f 

76,020  00  t  f 

1870  t  f 

70.00 

137,900.00 

1966  1  f 

137,620.00  f 

420  l.f 

85.00 

35,700.00 

668  1  f 

56,780.00  t  f 

100  4c. 

1500.00 

150,000.00 

79.55  4C. 

119,325.00  4 

1  JUS 

50000,00 

50,000  00 

1  JUS 

50,000.00  f 

145  s.r 

30.00 

4,350.00 

112.12  S.r 

3,363.60  f 

060  l.f 

25.00 

16,500.00 

769  l.f 

19,225.00  t  f 

2500  c  y 

350.00 

875,000.00 

2434.06  c  r 

851,921.00  f 

260  c  r 

250.00 

70,000.00 

287.77  C  r 

71,942.50  4  f 

65  c.r 

175.00 

11,375  00 

59.4?  C.r 

10,407.25  f 

60  c.r 

250.00 

15,000  00 

60.75  C.r 

15,18?  50  t  f 

524  c.r 

250.00 

131,000.00 

545.79  C.r 

136,447.50  1  f 

5100  cr 

200.00 

620,000.00 

5187  43  C.r  1 

,037,486.00  1  f 

luM  c.r 

250.00 

450,000.00 

1620.5  C.r 

405,125  00  f 

80  c  r 

500  00 

40,000.00 

90.44  c  r 

45,220.00  1  f 

IHS  fOSN  93-1  (USD  PimtHl  fSlllUlf 


(E-4) 


12-01  E.  rO’^TRACT  QLANTITIES  (cont) 

Estimated  is.  Actual 
(as  of  June,  19891 


MO. 

DESCSIPIIOM 

OUAHIIIt  ilHlI  PRICE 

AMOUMI 

UOAHIIIT 

AMOUMI  OCf 

81 

Steel  Reinforceieot  -  (poir  Coated 

155000  Lb. 

0.70 

108,500.00  213S67.S8  lb. 

145,777.57  t  F 

1 

Steel  Beinforceieot  -  NOii-Coated 

118700  lb. 

0.50 

58,350.00  126155.38  Lb. 

63,075.85  »  F 

87 

Ualerslcps;  Metal 

6o0  l.F 

8.00 

3,S80.00 

641  5  l.F 

3,845.00  F 

88 

Jtlcimui  Doors  for  Intake  Structure 

1  JOS 

5000.00 

5,000.00 

1  JOS 

5,000.00  F 

88 

Maintenance  Suiidino 

1  JOB  . 

520000.00 

320,000.00 

.SS  JOS 

318,800.00  ♦ 

SO 

Metal  Cage 

1  JOB 

JOOO.OO 

3,000.00 

1  JOS 

3,000.00  F 

SI 

Materproofing 

1  Jus 

1000  00 

1,000.00 

1  JOS 

1,000.00  F 

S2 

tetters,  Muicrals;  and  Insignia 

1  JOS 

8000.00 

8,000.00 

1  JOS 

8,000.00  F 

n 

Crilles 

1  JOS 

lOCO.OO 

1,800  00 

1  JOS 

1,000.00  F 

» 

Co-icrete  Hatcli  Covets 

1  JOS 

11000.00 

11,000.00 

58  JOB 

10,780.00 

S5 

Maintenance  Sutklieads 

1  JuS 

50000.00 

50,000.00 

1  JoE 

50,000.00  F 

% 

Ventilation  Srstei 

I  JOB 

14000.00 

14,000  00 

1  JOB 

14,000.00  F 

S7 

Hand  Hoist 

1  Job 

JOOO.OO 

3,000  00 

1  JOS 

3,000.00  F 

58 

Puller  Hoist 

1  Jos 

1000  00 

1,000.00 

1  JOS 

1,000.00  F 

SS 

Bulkhead  Door 

1  Job 

7000.00 

7,000.00 

1  JOS 

7,000.00  F 

100 

Floor  Drains  and  Dram  Piping 

1  JOB 

4000.00 

4,000.00 

1  JOS 

4,000  00  F 

101 

GraD  Dais 

1  Jus 

500  00 

500  00 

1  JOS 

500.00  F 

102 

Air  Vent  Sistei 

1  JOS 

18000  00 

18,000  00 

1  JOS 

18,000.00  F 

101 

Irasli  Screens 

1  JOS 

24000.00 

24,000.00 

1  JOS 

24,000.00  F 

I'l 

Steel  ladders 

1  JOS 

5000.00 

5,000  00 

1  JOS 

5,000.00  F 

105 

Aluitnui  Pipe  Bailing 

1  JOS 

IVOOO.OO 

15,000  00 

1  JOB 

15,000.00  F 

108 

Aluiinut  Grating.  Hatcti  Cavers  and  Fraies 

1  JOS 

14000.00 

14,000  00 

.55  JOS 

13,300.00 

107 

Miscellaneous  Ferrous  Metal  Iteis 

1  JOB 

JOOO  00 

3,000  00 

1  JOS 

3,000.00  F 
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12-01  E.  CO\‘TRACT  OLANTITIES  (cont) 


Estimated  Vs.  \ctual 
(as  of  June,  19891 


m 

UCF 

IIFK 

NO. 

OFSCSIPIION 

4««ll|it|tttC0NIilACI444«4tl44<«lt  ttlttllUIOIAL  10  DAIE«4I44II(4 
OOANIlir  UNII  PtlCE  AKUUNI  miANIIIV  AHUUNI  DCF 

*  F 

100 

Stainless  Steel  Angles 

1  JOB 

3000.00 

3,000.00 

1  JUS 

3,000.00  F 

t  F 

l( 

Oate  for  Intake  Structure 

1  3D3 

1000.00 

1,000.00 

1  JOB 

1,000.00  F 

f 

no 

Project  Signs 

1  Job 

2000.00 

2,000.00 

1  JOB 

2,000.00  F 

F 

111 

Haolioie  Steps 

1  JOB 

SOO.OO 

500.00 

1  JOB 

500.00  F 

< 

112 

Cast  Iro.n  Orainage  Pipe;  Sue  4-Incli 

7SI.F 

12.00 

900  00 

76  L.F 

912.00  ♦  F 

F 

113 

Outlet  Drainage  Pipe,  Sue  lo-Inch 

2S01  F 

30.00 

7,500.00 

321  L.F 

9,630.00  t  F 

F 

114 

Drop  Inlet  No.  3 

I  Joe 

SOO  00 

500  00 

1  JUB 

500.00  F 

F 

ns 

Drop  Inlet  No  4 

1  JDS 

500.00 

500.00 

1  JOB 

500.00  F 

F 

116 

Pipe  UnOerdrains;  Sue  6-Incti 

2oO  L  F 

8  00 

2,060.00 

jpO  L.F 

2,880  00  1  F 

117 

Culvert  Outfalls 

3SC  r 

24  00 

840  00 

57.4  c  r 

1,377.60  1  F 

F 

lllj 

Service  SriOge  Superstructure 

1  JOB 

80000.00 

80,000.00 

1  JOB 

80,000.00  F 

F 

no 

Spiiluar  Bridge  Superstructure 

1  JOB 

435000.00 

435,000  00 

1  JOB 

435,000.00  F 

► 

120 

Ham  Sluice  Gates;  Fraies  and  Accessories 

1  JOB 

450000.00 

450,000.00 

1  Job 

450,000.00  *F 

121 

Selective  Uithdraual  Inlet  Gates 

1  JOB 

180000.00 

180,000  00 

.99  JOB 

178,200.00 

122 

Selective  Uithdraual  Outlet  Gates,  Fraies  1  Liners 

1  JOB 

230000  00 

230,000.00 

1  Job 

230,000.00  IF 

123 

Selective  Uithdraual  Br-pass  Valves  1  Conduit  Piping 

1  JOB 

60000.00 

80,000.00 

1  JOB 

60,000.00  F 

124 

Control  Gates  operating  Systei 

1  Job 

90000.00 

90,000.00 

.99  JOB 

89,100.00 

12S 

Floatuell  Systei 

1  JOB 

30000.00 

30,000.00 

1  JOB 

30,000.00  F 

12b 

Oau  Uater  Puiping  Systei 

1  JOB 

14000.00 

14,000  00 

1  JOB 

14,000.00  F 

12.- 

Saipling  Piping 

1  JOB 

4000.00 

4,000.00 

1  JOB 

4,000.00  F 

120 

Fuel  Systeis  -  Haintenance  Building 

1  Job 

20000.00 

20,000  00 

95  JOB 

19,000.00  * 

129 

Electrical  Uork 

1  JOB 

350000.00 

350,000.00 

999  Job 

34V,650  00  * 

130 

Diesel  Electric  Generator  Set  -  Hamt  Bldg 

1  JOB 

25000.00 

25,000  00 

1  JOB 

25,000.00  IF 

1  m  A  PAlfHlNl  FMIHAIE 
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12-01  E.  CONTRACT  QIAMTITIES  (contI 

Estimated  Vs.  Actual 
(as  of  June,  1989) 


KEH 

KO.  DESCfilPIiO.') 


xttttnilOUL  10 

OOWIIir  IINII  PRICE  AROUNl  004.11111  AH001I  OCf 


131 

UnOscdpe  Plantino 

1  JOS 

75000.00 

75,000.00 

.85  JOB 

63,750.00 

K  ■ 

PortldDd  CcienI 

32070.72  cut 

3.00 

96,212.16 

35043.26  cut 

108,129.78  t  f 

13240 

PoKoUn 

5445.89  C  f 

2.00 

10,891.78 

7056.49  C  f 

14,112.98  t  f 

1330 

icddioo  laterial,  Craded  filter  Iipe  2 

3960  c.r 

21.00 

83,160.00 

4087.8  C  I 

85,843.80  t  f 

P00002-1 

Pipe  Culvert;  36-ifiCb:  10  gage  8CCNP 

170  L.f 

114.00 

19,380.00 

170  L.f 

19,380.00 

f 

P00002-2 

Headvall-3i>  Jnrli;  30  degree  Slev 

2  Ea. 

3000.00 

6,000  00 

2  Ea. 

6,000.00 

f 

P00002-3 

Pipe  Culvert;  22-incO,  8  gage  8CCHP 

78  L.f 

244.00 

19,032.00 

78  L.F 

19,032.00 

f 

P00002-4 

Headvall-72  incO,  0  degree  Skeu 

2  Ea. 

7200.00 

14,400  00 

2  Ea. 

14,400.00 

f 

P00a03-l 

V  E.  COange  to  Slurry  Rail 

1  JU8 

•25900.00 

-25,'yOO  00 

1  JOS 

-25,900.00 

f 

P00003-2 

V.E.  Incentive  4djustient 

1  JOS 

14245.00 

14,245.00 

1  JOS 

14,245.00 

f 

POOOOS-1 

30  degree  lye  Reinlorcing 

loJO  L  f 

24.86 

40,521  80 

1630  L.f 

40,521.80 

f 

POOOOt-l 

additional  Foal  for  IrasO  8ooi 

1  JOB 

nOOO  00 

6,000.00 

1  JOS 

6,000  00 

f 

pooao7-i 

Relocate  0/S  Rell  Control  Panels 

1  joa 

6244.00 

6,244.00 

1  JOB 

6,244.00 

f 

POOOOO-l 

Intake  Structure  8ase  Foriuork 

1  M 

7500.00 

7,500.00 

1  JOS 

7,500.00 

f 

POOOOJ-l 

Grind  lam  Sluice  Conduit  Liners 

1  JOB 

1700.00 

1,700.00 

1  JOB 

1,700.00 

f 

POOOlO-1 

Oelele  Deadian  ancOor 

1  JOB 

-3100.00 

-3,100.00 

1  JOB 

-3,100.00 

f 

POOOll-1 

Locking  Pm  Material  Substitution 

1  JOB 

172.00 

172.00 

1  JOS 

172.00 

F 

P0C012-1 

Motcli  m  Ooinstreai  Diversion  Dike 

1  JOB 

6050.00 

6,050.00 

1  JOB 

6,050.00 

f 

P00013-1 

Saiple  Concrete  CatcOes 

1  JUS 

13039  00 

13,039.00 

1  JOB 

13,039.00 

f 

nf  -2 

alternate  Hiiing  later  for  Concrete 

1  JOS 

4726.00 

4,726.00 

1  Jus 

4,726.00 

f 

PQOOU-l 

Deletion  of  Pover  Cable 

1  Job 

-2880.00 

-2.880.00 

L  JOS 

-2,880.00 

f 

P00015-1 

lest  fill 

1  JOB 

2405.41 

2.405  41 

1  JOB 

2,405.41 

F 

P000I5-2 

Ouarry  Saiple  lest 

2  Ea. 

525.00 

1,050  00 

2  Ea. 

1,050.00 

f 

1  £16  PORN  «-4  (lESI)  PllNEHI  £SI1.>(4I£ 
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1^-01  t.  CONTRACT  OLANTITIl-.S  (cont) 

Estimated  ts.  \ctual 
(as  of  June,  1989) 


tm 

OCf 

NO.  ofscsjfrjox 

ui!!I!!!v'‘nu!ff f  10  cAiE.r,»;r»; 

UUANIiri  UNir  PRICE  AKOUNI  uUANIIIy  AhOJfll  OCf 

fOOOlS-J  rest  Pits 

. 

10  Ea. 

723.00 

7,230.00 

10  Ea. 

7,230.00  f 

♦  f 

)-l  Deietion  of  fuel  Storage  Dispefising  Syslei 

1  JOS 

■14700.00 

■14,700.00 

1  Jos 

■14,700.00  F 

*  f 

P00017-1  Citeod  36'  Dijietet  Floateell  Pipe 

1  M 

1575.00 

1,575.00 

1  Jos 

1,575  00  f 

t  f 

POOOJ8-1  Kodificatioo  to  Hasofiry  Nalls 

1  JOS 

2017.00 

2,017.00 

1  JOB 

2,017.00  F 

f 

P00015-1  Additional  Inspection  of  Oai  foundation 

I  JOS 

7000.00 

7,000.00 

1  JOS 

7,000.00  F 

f 

P00020-1  Senove  (  Replace  Unsuitable  Oai  Core  Katerial 

1  Jos 

57578.00 

57,578.00 

1  JOB 

57,578.00  f 

f 

POOOPl-l  y  Naterhne 

1000  E.f 

16  06 

16,V60  00 

100!)  E.F 

16,960.00  f 

F 

P00021'2  2*  katerjine 

1830  E  f 

16.05 

29,371.50 

2140  L.f 

34,347.00  ♦  f 

f 

P00021-3  l'i/4'  Wdteriifie 

300  1  f 

16.01 

4,303.00 

176.5  l.f 

2,825.77  f 

f 

P0002J'4  4'  Steel  Casiog 

25  L.f 

12  00 

300.00 

75  l.f 

900.00  t  f 

f 

P00021-S  2-  Cate  Valve  1  lot 

2  Ea 

277,00 

554.00 

0  Ea. 

0  00  f 

F 

P0602t’6  J-I/4*  Gdte  V^lve  k  8oi 

1  Ea. 

117  00 

117  00 

1  Ea. 

117.00  f 

F 

f00022-l  Reiove  top  5'  of  Upstreai  Cofferdai  Cut-off  Nalls 

1  JOS 

5065.00 

5,0u5  00 

1  JOS 

5,065.00  f 

f 

P00023-1  Suspension  of  Concrete  Nork  on  Intake  Structure 

1  JOS 

50640.16 

59,640  16 

1  JOB 

59,640.16  F 

f 

P00024-1  Preparation  of  Alternate  Borrou  Area 

1  JOB 

12214.00 

12,214.00 

1  JOS 

12,214.00  f 

F 

P00026-1  Paint  Eibedded  detals  in  Intake  Struct.  Beloe  tj.  B35 

I  JOB 

40050.00 

49,950.00 

1  JOB 

49,950  00  f 

F 

P01)027-l  Pressure  Reducing  Valves  for  Sel.  Nitb.  Inlet  Cates 

1  JOS 

6400.00 

6,400.00 

.75  JOS 

4,800.00  > 

F 

P00028-1  Changes  to  leet  Seisiic  Standards 

1  JOS 

16931.00 

16,931.00 

1  JOS 

16,931.00  tf 

f 

P00028-2  Epoiy  floors  in  loilet  Areas 

1  JOS 

3655.00 

3,655.00 

1  JOS 

3,655.00  f 

F 

fOl>  3  Additional  fraiing  for  Soffit 

1  JOS 

1881.00 

1,881.00 

1  JOS 

1,881.00  f 

F 

P0002V-1  It.ru  Orilling  of  Connecting  Collars  on  Cate  Steis 

1  JOB 

6202.06 

6,202.0t 

1  JOS 

6,202.06  If 

F 

f00029-2  Cover  Plates  over  floor  Openings  (  Add  Railings 

1  JuS 

6356.46 

6,356  46 

1  JOS 

6,356.46  *f 

F 

P00029-3  Change  Diaieter  of  Gale  Stei  Collars  and  Nrenches 

1  Jos 

2032  09 

2,832.89 

1  Jos 

2,832.89  IF 

£N6  fgRK  9j-A  (IfSI)  PAriilNr  ESIIKCE 
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L.  CONTRACT  (jLAN'TITIlTS  (conti 


>««(« 

II  OCf 

>0  F 
lO  F 
10  f 
10  F 
10  F 
lO  F 
0  F 
lO  t  F 
7  F 
0  t  F 
0  F 
0  F 
0  F 
6  F 
1)  F 
0  F 


J  < 

J  IF 
I  F 
)  F 
.  <F 
IF 
•F 


Estimated  \s.  tctual 
(as  of  June,  1989) 


. . 

NO.  OESCSlPrWN 

P0002J-4  AdOitional  threads  for  firdraiilic  Srstei  Anchor  Soils 


'»lli*i'iii**C0iii8Acii«t«;trr*«tr«' 
mmrt  mu  em  ahounf 

I  JOB  455.26  455  26 

25.072,252.40 


(I)  OEKOIES  UK880NS  (I)  OFNOIFS  CHASSE  (F)  KlfOies  FINAL  gOAKfUF 


ltt«»4»»*ioiAL'iolAi£irt»r44i« 

DOANIIir  aNOONI  OCF 

I  Jos  455.26  «F 

27,5)7,132.50 


IN6  F08N  93-A  (I£SI)  FAHtNF  fSIfNATF 


Date  Event 

29  Apr  86  Contract  was  awarded  to  Lane  Construction  Corp. 

15  May  86  Notice  to  Proceed 

15  May  86  Began  clearing  and  grubbing 

15  May  86  Began  common  excavation  at  dam  site 

19  May  86  Preparatory  meeting  for  rock  excavation 

20  May  86  Began  drilling  and  blasting  of  diversion  channel 

21  May  86  Began  common  excavation  of  diversion  channel 

27  May  86  Began  drilling  and  blasting  of  dam  core 

13  Jun  86  Constructed  temporary  dikes  on  Blaine  Creek  at  dam 

07  Jul  86  Began  constructing  U/S  diversion  dike 

21  Jul  86  Began  drilling  and  blasting  of  cofferdam  monoliths 

22  Jul  86  Began  exploratory  drilling  at  spillway  bridge 

23  Jul  86  Began  excavation  for  service  road 

29  Jul  86  Began  constructing  C  ''?  diversion  dike 

30  Jul  86  Began  excavation  of  ^ae  U/S  slurry  cutoff  wall 

01  Aug  86  Completed  exploratory  drilling  in  spillway 

12  Aug  86  Preparatory  meeting  for  dewatering  system 

15  Aug  86  Began  installing  dewatering  wells 

27  Aug  86  Began  drilling  and  blasting  of  spillway 

08  Sep  86  Completed  U/S  slurry  cutoff  wall 

09  Sep  86  Began  excavation  of  the  D/S  slurry  cutoff  wall 

16  Sep  86  Began  common  excavation  at  cofferdam  el.  575  -  570 

25  Sep  86  Completed  common  excavation  at  cofferdam 

25  Sep  86  Began  drilling  and  blasting  of  rock  borrow  area  ^1 

06  Oct  86  Completed  dewatering  system 

23  Oct  86  Comj-ieted  the  U/S  diversion  dike 

23  Oct  86  Completed  the  D/S  slurry  cutoff  wall 

30  Oct  86  Began  placing  and  driving  sheet  pile  for  cofferdam 

03  Nov  86  Completed  the  D/S  diversion  dike 

17  Nov  86  Diverted  water  through  diversion  channel 

13  Jan  87  Began  filling  cofferdam  cells  with  bottom  ash 

10  Fob  87  Completed  driving  piling  for  cofferdam  cells  1-6 

03  Mar  87  Completed  filling  cofferdam  cells 

05  Mar  87  Plugged  Blaine  Creek  at  intake  channel 

24  Mar  87  Placed  concrete  at  the  rock-cofferdam  cell  closure 

09  Apr  87  Placed  first  lift  concrete  for  cofferdam  mono.  1S,4 

13  Apr  87  Placed  first  lift  concrete  for  cofferdam  mono.  1&3 

15  Apr  87  Placed  first  lift  concrete  for  cofferdam  mono.  2 

17  Apr  87  Completed  cofferdam  cells  1-6 

27  Apr  87  Installed  anchor  bars  for  trash  boom 

01  May  87  Placed  concrete  for  intake  structure  570  -  575 

05  May  87  Completed  concrete  for  cofferdam  mono.  1-4 

11  May  87  Began  line  drilling  spillway  inclined  legs  &  sill 

12  May  87  Began  concrete  placements  for  spillway  bridge  abut 

19  May  87  Began  installing  anchor  bars  for  inclined  leg 

20  May  87  Placed  concrete  for  intake  structure  575  -  584 

01  Jun  87  Completed  line  drilling  spillway  sill  &  incl.  legs 

04  Jun  87  Excavated  spillway  sill  and  incline  leg  keys 

05  Jun  87  Completed  installing  anchor  bars  for  inclined  legs 


12t01  F  chronological  sequence  of  construction  (cont) 


Date 

05 

Jun 

87 

09 

Jun 

87 

11 

Jun 

87 

11 

Jun 

87 

16 

Jun 

87 

22 

Jun 

87 

03 

Jul 

87 

17 

Jul 

87 

22 

Jul 

87 

03 

Aug 

87 

06 

Aug 

87 

06 

Aug 

87 

10 

Aug 

87 

12 

Aug 

87 

17 

Aug 

87 

20 

Aug 

87 

20 

Aug 

87 

24 

Aug 

87 

25 

Aug 

87 

03 

Sep 

87 

16 

Sep 

87 

17 

Sep 

87 

23 

Sep 

87 

24 

Sep 

87 

30 

Sep 

87 

30 

Sep 

87 

01 

Oct 

87 

01 

Oct 

87 

02 

Oct 

87 

02 

Oct 

87 

05 

Oct 

87 

06 

Oct 

87 

06 

Oct 

87 

06 

Oct 

87 

10 

Oct 

87 

16 

Oct 

87 

21 

Oct 

87 

22 

Oct 

87 

23 

Oct 

87 

28 

Oct 

87 

29 

Oct 

87 

29 

Oct 

87 

05 

Nov 

87 

16 

Nov 

87 

16 

Nov 

87 

20 

Nov 

87 

30 

Nov 

87 

08 

Dec 

87 

22 

Dec 

87 

Event 


Began  installing  anchor  bars  in  spillvaj'  sill 
Began  lO’-wide  S.S.  Rockfill  D/S  cofferdam  berm 
Began  concrete  placement  of  spillway  inclined  legs 
Began  concrete  placement  of  spillway  sill 
Completed  10 ’-wide  S.S.  Rockfill  D/S  cofferdam 
Completed  concrete  placement  of  spillway  sill 
Placed  concrete  for  intake  structure  584  -  593.5 
Completed  concrete  cofferdam  berm,  stage  IV 
Placed  concrete  for  intake  structure  593.5  -  600.5 
Placed  concrete  for  intake  structure  600.5  -  610.5 
Began  placing  S.S.  around  intake  channel  &  struct. 
Diverted  Blaine  Creek  through  the  intake  structure 
Began  constructing  plugs  in  diversion  channel 
Completed  placing  S.S.  in  intake  area 
Placed  concrete  for  intake  structure  610.5  -  619 
Completed  constructing  plugs  in  diversion  channel 
Began  drill  i  blast  right  diversion  channel  wall 
Preparatory  meeting  for  found,  curtain  grouting 
Line  drilled  shale  seam  for  dental  concrete,  dam 
Began  driving  sheet  pile  for  cofferdam  cell  *7 
Placed  first  lift  concrete  for  cofferdam  mono  #5 
Completed  driving  sheet  pile  for  cofferdam  cell  #7 
Placed  concrete  for  intake  structure  619  -  627 
Began  exploratory  drilling  in  dam  foundation 
Completed  cofferdam  cell  #7  concrete  cap 
Completed  exploratory  drilling  in  dam  foundation 
Completed  press,  testing  and  sealing  explor.  holes 
Completed  concrete  placements  for  cofferdam  mono  5 
Completed  overburden  excavation  of  dam  site 
Began  dam  embankment,  24"  random  rockfill,  D/S 
Placed  first  lift  concrete  for  cofferdam  mono  #6 
Began  foundation  drilling  and  grouting 
Completed  concrete  for  spillway  inclined  legs 
Began  const,  of  spillway  bridge  superstructure 
Completed  concrete  for  cofferdam  monolith  #6 
Line  drilled  portions  of  broken  zone  to  be  treated 
Placed  concrete  for  intake  structure  627  -  635 
Began  placing  dental  concrete,  277  yds  6  bkn  zone 
Placed  246  yds  dental  concrete  @  broken  zone 
Began  line  drilling  for  service  bridge  abutment 
Completed  drilling  and  blasting  in  dam  foundation 
Completed  spillway  bridge  superstructure 
Placed  concrete  for  intake  structure  635  -  644.25 
Placed  concrete  for  intake  struct.  644.25  -  653.75 
Began  concrete  placement  for  spillway  bridge  deck 
Completed  concrete  for  spillway  bridge  abutment 
Began  concrete  for  service  bridge  abutment 
Placed  concrete  for  intake  struct.  653.75  -  663.25 
Began  concrete  placement  for  service  bridge  abut. 
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Dat:e 


13 

Jan 

33 

23 

Jan 

33 

04 

Feb 

83 

13 

Feb 

33 

17 

Feb 

88 

26 

Feb 

88 

29 

Feb 

38 

01 

Xar 

88 

02 

Xar 

88 

07 

Mar 

33 

07 

Mar 

88 

08 

Mar 

38 

22 

Mar 

88 

09 

Mar 

38 

11 

Mar 

88 

15 

Mar 

88 

16 

Mar 

83 

16 

Mar 

88 

17 

Mar 

88 

18 

Mar 

88 

23 

Mar 

88 

28 

Mar 

88 

29 

Mar 

88 

06 

Apr 

88 

08 

Apr 

88 

11 

Apr 

88 

13 

Apr 

88 

13 

Apr 

88 

14 

Apr 

88 

15 

Apr 

88 

21 

Apr 

88 

26 

Apr 

88 

26 

-Apr 

88 

27 

Apr 

88 

03 

May 

88 

11 

May- 

88 

13 

May 

88 

17 

May 

88 

27 

May 

88 

31 

May 

88 

02 

Jun 

88 

06 

Jun 

88 

10 

Jun 

88 

23 

Jun 

88 

28 

Jun 

88 

07 

Jul 

88 

08 

Jul 

88 

13 

Jul 

88 

25 

Jul 

88 

Event. 


Placed  concrete  for  intake  struct.  663.23  -  677.3 
Besen  post-£routin2  exploratorr  drillios.  dan 
Cospleted  past-£rotttin£  exploratorj  drillins 
Ccspleted  concrete  for  service  bridge  abutzcent 
Placed  concrete  for  intake  struct.  677.3  -  637.3 
Placed  17.5  cu.  7ds.  dental  concrete  6  bkn.  zone 

Placed  12.0  cu.  vds.  dental  concrete  S  bkn.  zone 

Placed  8.0  cu.  jrds.  dental  concrete  @  bkn.  zone 
Placed  16.0  cu.  — ds.  dental  concrete 
Placed  22.3  cu.  yds-  dental  concrete  S  bkn.  zone 
Cospleted  intake  structure  parapet  walls 
Placed  3.0  cu.  yds.  dental  concrete  8  bkn  zone 
Preparatory  seeting  for  daa  esbankzent 
Began  const,  of  service  bridge  superstructure 

Placed  32.0  cu.  yds.  dental  concrete  6  coal  seas 

Placed  30.0  cu.  yds.  dental  concrete  8  coal  seas 

Placed  31.0  cu.  yds.  dental  concrete  @  coal  seas 

Cospleted  service  bridge  superstructure 
Placed  -56.0  cu.  yds.  dental  concrete 
Placed  36-0  cu.  yds.  dental  concrtet  8  coal  seass 
Began  concrete  for  service  bridge  deck 
Began  placesent  of  12~  processed  s.s.,  das 
Began  placesent  of  ispervious  core  of  das  esbank. 
Cospleted  foundation  drilling  and  grouting 
Began  placesent  of  2-1''  s.s.  rockfili,  das 
Cospleted  concrete  for  spillway  bridge  deck 
Began  drilling  drainage  holes  in  spillway  lining 
Reworked  portion  of  ispervious  core  el.  530  -  528 
Reaoved  isperv.  core  to  treat  found.,  4+90  -  4+20 
Placed  3.0  cu.  yds.  dental  concrete  @  shale/s. s. 
Placed  8.0  cu.  yds.  dental  concrete  e  coal  seas 
Placed  8.0  cu.  yds.  dental  concrete  8  coal  seas 
Cospleted  drilling  drainage  holes  in  spillway 
Excavated  isperv.  core,  545  -  541,  5+75  -  7+00 
Placed  8.0  cu.  yds.  dental  concrete  8  coal  seas 
Placed  10.0  cu.  yds.  dental  concrete  8  shale/s. s. 
Constructed  impervious  core  test  pad 
Reworked  isperv.  core,  557  -  551,  3+50  -  7+00 
Reworked  portions  of  impervious  core,  574  -  570 
Reworked  portions  of  impervious  core,  574  -  570 
Reworked  isperv.  core,  578  -  576,  3+25  -  4+50 
Placed  6.0  cu.  yds.  dental  concrete  8  s.s. 

Began  placement  of  blanket  dram  8  590,  dan 
Began  placing  Type  1  t  II  graded  filter,  dan 
Began  placing  stone  slope  protection,  das 
Placed  16.0  cu.  yds.  dental  concrete  8  shale  seas 
Completed  dental  concrete  w,'  12  cu.  yds.  8  shale 
Preparatory  meeting  for  maintenance  building 
Began  construction  of  maintenance  building 
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Page 


Eveng 


30 

Aug 

33 

31 

Aug 

33 

09 

Sep 

38 

09 

Sep 

38 

13 

Sep 

83 

13 

Sep 

83 

21 

Far 

33 

03 

Oct 

83 

07 

Oct 

33 

24 

Oct 

83 

26 

Oct 

88 

15 

Kov 

38 

17 

Kov 

33 

31 

Aug 

39 

Cospleged  placing  24*  s.s.  rcchfill,  dan 
Ccapleted  placing  24“  randon  rociifill,  dan 
Cccmleted  placing  incline  drain,  dan 
CczQleted  placing  12“  processed  sandsgone,  dan 
Ccn^leged  placing  inpervious  core,  das 
Began  placing  3“  s.s.  rockfill,  dan 
Corpleted  dan  enbanfcneng  v/  8“  s.s.  rockfill 
Connected  pemanent  trash  boon 
Renoved  concrete  cofferdas  sono.  to  el.  616 
Preparatory  seating  for  paving 
Began  placing  stone  base  for  roads 
Began  paving  service  &  access  roads 
Cospleted  paving  service  &  access  roads 
Acceptance  of  all  physical  vorK 
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.  /  - 

» 
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CHRONOLOGICAL  SEQUENCE  OF  CONSTRUCTION 


YATESVILLE  LAKE  DAM 
YATESVILLE  TIME-SCALED  LOGIC  DIAGRAM 
Contractor:  Lane  Construction  Corp . 


Kace 


12-01  G.  LIST  OF  SUBCOKTaACTOBfi 


Ashland  Acoustical 

All  State  Contracting  Co. 
Boyles  Bros.  Drilling  Co. 

Bush  Industries 
Cabell  Sheet  Metal 

Coalfield  Contracting 
and  Engineering  Inc 

i*.  B.  Fosson  i  Sons  Inc. 

Richard  Goettle  Inc. 

High  Tech  Mechanical 

J  &  H  Reinforcing  & 
Structrial  Erectors 

Manning  Rebar  Inc. 

McClelland  Services  Inc. 

Carmen  W.  Moon  Masonry 
Contractors 

Mountain  Enterprises  Inc. 
Penn  Line  Services 
Ross  Bros.  Construction  Co. 
Stacon  Corp. 

Swanson  &  Nunn  Electric  Co. 

Triad  Engineering  Drilling 
&  Services 

Varney  Door  Company  Inc. 


Area  of  Responsibility 


Subcontractor  for  W.  B.  Fosson  i 
Sons  Inc. 


Sand  blasting  and  painting 

Exploratory  drilling  &  foundation 
drilling  and  grouting 

Partial  seeding  and  trash  boom 

Subcontractor  for  K.  B.  Fosson  & 
Sons  Inc. 


Clearing  and  grubbing 


Maintenance  Building 

Sheet  piling,  cofferdam  cells 

Subcontractor  for  W.  B.  Fosson  & 
Sons  Inc. 

Subcontractor  for  K.  B.  Fosson  & 
Sons  Inc. 

Reinforcing  steel 

Slurry  cutoff  wall 

Subcontractor  for  W.  B.  Fosson  & 
Sons  Inc. 

Paving 

Seeding  and  Landscaping 
Bridge  construction 
Dewatering  system 
Electrical  work 
Subcontractor  for  Stacon  Corp. 

Subcontractor  for  W.  B.  Fosson  & 
Sons  Inc. 
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12-01. H  DEKTAL  COXCRETE 


Date 

Quantity 
cu .  vds . 

Location 

PI  ^\.'0  ^  •» 

Reason  for 
treatnent 

10-22-87 

277.0 

5+64D  -  5+96D, 

68’  U/S  -  35’  0/S 

517 

-  521 

Broken  zone 
in  S.S. 

10-23-87 

246.0 

5+48D  -  5+96D. 

35’  D/S  -  86’  D/S 

517 

-  521 

Broken  zone 
in  S.S. 

02-26-88 

18.5 

5+21D  -  6+OOD, 

60’  U/S  -  75’  U/5 

521 

-  526 

Broken  zone 
in  S.S. 

02-29-88 

7.0 

5+21D  -  5+27D, 

26’  U/S  -  58’  U/S 

521 

-  526 

Broken  zone 
in  S.S. 

02-29-88 

5.0 

5+95D  -  6+OlD, 

46’  U/S  -  60’  U/S 

521 

-  526 

Broken  zone 
in  S.S 

03-01-88 

2.0 

5+55D  -  5+64D, 

16’  D/S  -  38’  D/S 

521 

Irr.  surface 
«/  bd .  pn . 

03-01-88 

3.0 

4+70D  -  5+02D, 

10’  D/S  -  50’  D/S 

526 

-  528 

Irr.  surface 
w/  vert.  jt. 

03-01-88 

3.0 

4+34D  -  4+42D, 

37’  U/S  -  1’  U/S 

529 

S.S. /shale 
contact 

03-02-88 

6.0 

5+79D  -  6+OlD, 

74’  D/S  -  83’  D/S 

522 

-  526 

Broken  zone 
in  S.S. 

03-02-88 

5 . 0 

6+80D  -  6+84D, 

58’  U/S  -  40’  D/S 

531 

-  534 

Thin  shale 
seam 

03-02-88 

5.0 

6+89D  -  7t01D, 

62’  U/S  -  38’  D/S 

535 

-  537 

Thin  shale 
seam 

03-07-88 

10.0 

5+34D  -  5+54D, 

86’  D/S  -  104’  D/S 

521 

-  525 

Broken  zone 
in  S.S. 

03-07-88 

12.3 

5+38D  -  5+74D, 

.69’  U/S  -  40’  U/S 

521 

Broken  zone 
in  S.S. 

03-08-88 

6.0 

5+43D  -  5+53D, 

73’  D/S  -  91’  D/S 

521 

Broken  zone 
in  S.S. 

03-08-88 

2.0 

5+90D  -  6+OOD, 

81’  D/S  -  82’  D/S 

526 

Broken  zone 
in  S.S. 

03-11-88 

32.0 

3+79D  -  3+89D, 

C.L.  -  25’  U/S 

536 

-  545 

Coal  seam  w/ 
shales 

(H-1) 


12-01  H.  D5STAL  COS’CRETE  Icont. ) 


Quantity 

Reason  for 

Date 

cu .  vds . 

Location 

Elevation 

treatment 

03-15-88 

30.0 

3+79D  - 

3+89D, 

536  -  545 

Coal  sean  w/ 

25’  D/S 

-  52'  D/S 

shales 

03-16-88 

31.0 

3+79D  - 

3+89D, 

536  -  545 

Coal  seaa  k/ 

C.L.  -  25’  D/S, 

shales 

03-17-88 

40.0 

3+79D  - 

3+89D, 

536  -  545 

Coal  seao  v/ 

25’  D/S 

-  63’  D/S 

shales 

03-17-88 

6.0 

5+60D  - 

5+80D, 

521 

Broken  zone 

24’U/S  -  50’  L’/S 

in  S.S. 

03-18-88 

25.0 

4+03D  - 

3+81D, 

536  -  543 

Coal  seam  k/ 

52’  D/S 

-  76’  D/S 

shales 

03-18-88 

10.0 

3+64D  - 

3+66D, 

546  -  548 

Coal  seam 

66’  U/S 

-  60’  D/S 

04-15-88 

3.0 

4+37D  - 

4+71D, 

528 

Shale/S. S. 

2’  U/S  -  30’  U/S 

contact 

04-21-88 

8.0 

7+37D  - 

7+40D, 

547  -  549 

Coal  seam 

45’  U/S 

-  42’  D/S 

04-26-88 

8.0 

3+59D  - 

3+64D, 

551  -  548 

Coal  seam  S. 

52’  U/S 

-4’  D/S 

shales 

05-03-88 

8.0 

7+75D  - 

7+79D, 

558  -  560 

Coal  se.  S. 

31’  U/S 

-  32’  D/S 

S.S/sh  cont. 

05-11-88 

10.0 

3+19D  - 

3+39D, 

560  -  564 

Irr.  surface 

29’  U/S 

-  32’  D/S 

w/  S.S./sh 

06-07-88 

6.0 

8+43D  - 

8+46D, 

585  -  587 

Poorly  cem. 

28’  U/S 

-  28’  D/S 

sandstone 

07-07-88 

16.0 

8+84D  - 

8+86D, 

612  -  614 

Shale  seam 

28’  U/S 

-  27’  D/S 

07-08-88 

12.0 

8+86D  - 

8+88D, 

614  -  616 

Shale  seam 

28’  U/S 

-  27’  D/S 

12-01. S  DEKTAL-  CONCRETE  (cont) 


u-ifh  concrete  consisted  of  s  6  bags/cu.yd.  cement  mix 

th  flj  ash  and  having  a  top  sized  aggregate  of  3/4". 

yards  of  neat  and  sanded  grout  was  used 
the  dam  foundation  to  treat  joints,  bedding  planes  and 
t contacts.  This  grout  was  mixed  with  various^ 
cemeny water  ratios  (0.5: 1  to  2: 1 )  and  was  applied  using  various 
methods  (broomed,  trowlled,  etc.).  wsmg  various 

-  All  rock  surfaces  treated  with  dental  concrete  or  grout 
prepared,  such  as:  cleaned,  chipped,  formed  (!f 
needed),  and  removal  of  loose  and  drummy  rock. 


p 
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12-31  I.  JOiy?  A?>D  FAULT  D;ggC7'IO!»S 

■torsi  sosms 

ri 

I 


W— 


>iAJOR  JOISTS  MINOR  JOINTS 


(6)  N  O^E 

(4)  N  10°W 

(6)  S  O'E 

N  65°E 

(11)  N  S'E 

N  15°W 

(9)  N  5'E 

(4) 

N  5'W 

(2)  N'lO^E 

N  20'’W 

(4)  N  lO'E 

(7) 

N  lO’W 

(3)  H  IS'E 

N  30"W 

(4)  N  15°E 

(2) 

N  IS'W 

N  25°E 

(2)  N  35°W 

(3)  N  20' E 

N  20'H 

(3)  N  30‘“E 

N  60’U 

(3)  N  25'E 

(2) 

N  30'W 

S  35°E 

(7)  N  30'E 

N  35  °W 

N  40°E 

(2)  H  40'E 

N  40'W 

(2)  N  45°E 

(2)  N  50'E 

N  45'W 

N  5°W 

r- 

N  60'E 

N  50'W 
N  55'W 
N  75'W 

-  Joints  were  aeasured  iron  Che  pre-split  core  at  the  dan  sice 

-  Major  joints  are  considered  as  those  being  in  excess  of  20  feet  in  length 

-  A  total  of  104  joints  were  ceasured:  41  major  joints  and  63  minor  joints 

-  Joints  were  measured  to  the  nearest  fifth  degree 

-  Most  joints  measured  were  vertical  to  near  vertical  with  the  following  exceptions 

Major  Joints  Minor  Joints 

N  5”E,  50°E  N  5*W,  SO'E 

s  5°E,  eo-E  Nio°w,  ao'E 

N  aS'E,  SS-E 
(2)  N  io°w,  eo'E 

-  No  faults  were  located  in  Che  core  of  the  dam,  with  the  exception  of 
Che  horizontal  broken  zone« 


fl-n 


12-01  J.  EXPIjOSIVES  DATA 

Contractor 

The  Lane  Construction  Cora. 

Description 

Pre-splitting  drilling  and  blasting,  production  drilling 
and  blasting,  and  line  drilling. 

Equipsent 

1  I.  R.  Air  Track  Drill 

2  G.  D.  Air  Track  Drills 

3  Air  Coapressors 

1  Bulk  AlIFO  Truck 

1  Flat  Bed  Truck 

2  Storage  Magazines 

1  Storage  Trailer 

1  Bulk  ANFO  Storage  Tank 

Materials 


Supplier:  Eastern  Kentucky  Explosives 
Manufacturer:  Atlas  Powder  Company 
Types: 

Blasting  Agents . Bulk  ANFO,  Bagged  ANFO,  Apex 

Other  Explosives....  Kleen-Kut,  Giant  Gelatin 

Primers .  Power  Primer,  Atlas  Cast  Boosters 

Other  Accessories...  Electric  Blasting  Caps  (Rockmaster) , 
Detonating  Cord,  Blasting  Machine, 
Safeguard  Seismic  Unit  lOOOD 

Chronological  Sequence 
May  86 

20  Began  drilling  and  blasting  diversion  channel 

30  Began  blasting  left  abutment  of  dam 

Jan  86  -7A 

24  Completed  left  abutment  of  dam  from  el  60^  to  603 
Jul  86 

21  Began  drilling  and  cofferdam  monoliths  1  thru  4 

26  Began  blasting  right  abutment  of  dam 

31  Completed  blasting  in  diversion  channel 
Aug  86 

27  Completed  blasting  for  cofferdam  mono.  1  thru  4 
27  Began  drilling  and  blasting  spillway 

Sep  86 

25  Began  drilling  and  blasting  Rock  Borrow  Area  #1 

29  Completed  blasting  right  abutment  of  dam  671  -  573 
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12-01  J.  EXPLOSIVES  OATA 


Chronological  Sequence  (confc.) 


May 


Jun 


Aug 


Sep 


Oct 


Sep 


37 

4  Cospleted  blasting  spillway 

11-13  Line  drilled  incline  leg  foundation,  spillway 

26  Line  drilled  spillway  sill 

27  Began  line  drilling  channel  lining  keys,  spillway 
87 

1  Cospleted  line  drilling  channel  lining  keys 

4  Mechanically  excavated  spillway  sill  and  keys 

87 

12  Began  blasting  right  abutsent  of  das  el  573  -  526 
20  Began  blasting  right  wall  of  diversion  channel 
25  Line  drilled  shale  seas  in  left  abutsent 
29  Began  blasting  left  abutsent  of  dan  el  603  -  526 
87 

2  Cospleted  blasting  right  wall  of  diversion  channel 
11  Cospleted  blasting  right  abutsent  of  das 

87 

2-3  Blasted  valley  section  of  das  el  526  -  521 
16  Line  drilled  broken  zone  in  das 
28-29  Line  drilled  service  bridge  abutsent 
29  Cospleted  blasting  left  abutsent  of  das 

88  Cospleted  drilling  and  blasting  Rock  Borrow  Area 
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12-01  J.  EXPLOSIVES  DATA 


DflM  AMD  SPILIHAY 

Line  Drilling 

Hole  Dicineter: .  3" 

Spacing: . .  6”  center  to  center 


Pre-splitting 

Hole  Dianeter: .  3" 

Spacing; .  30”  center  to  center  and 

18"  center  to  center 

Average  Powder  Factor:...  O.ll  Ibs/sf 

Production 

Hole  Diameter: .  3  1/2" 

Drill  Pattern: .  4'  X  4'  to  8'  X  8' 

Average  Powder  Factor:...  0.96  Ibs/cy 


ROCK  BORROVJ  AREA  #1 

Production 

Hole  Diameter: .  3  1/2" 

Drill  Pattern: .  8'  X  8',  9'  X  9' 

Drill  Depths: .  20'  to  45' 

Average  Powder  Factor:...  1.0  Ibs/cy 
Total  explosives: .  930,000  lbs 
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HIGH-VELOCmr 
HIGH-ENERGY  EMULSIONS 


SERIES  200BA  AND  3Q0BA  SERIES  -  BLASTING  AGENTS 


The  APEX  2006A  and  3008A  Series  are  offered  in 
a  v/ide  selection  of  grades  to  meet  specific  needs  of 
quarries,  construction  and  surface  coal  operations. 

These  high-energy  emulsions  are  formulated  for 
Diasting  agent  oassificaiion.  providing  added  savings 
in  convenience  and  storage. 

A  blend  of  fuel  and  oxidi2er.  the  vwater-m'Oil  emul¬ 
sions  have  the  oxidi2er  encapsulated  as  microscopic 
droplets  by  the  fuel.  Since  each  microcell  has  an  oily 
exterior,  the  emulsions  have  excellent  water  resis¬ 
tance.  All  APEX  grades  withstand  hydrostatic  pressure 
up  to  300  feet. 

These  extremely  small  microcells  give  apex  emul¬ 
sions  a  high  velocity  and  consequently,  a  highly  ef¬ 
ficient  energy  output 

APEX  200BA  Senes  and  its  cord-compatible  coun¬ 
terpart.  APEX  300BA.  both  feature  a  high  detonation 
pressure  which  results  in  excellent  fragmentation  in 
dry  or  wet  holes. 

Packaged  from  2"x  \  6"  to  9''x50  pounds,  there  is 


an  APEX  emulsion  for  |ust  about  every  construction, 
quarry  or  coal  stripping  job. 

in  coal  stripping  and  quarry  operations  where 
water  filled  holes  predominate,  these  water  resistant 
emulsions  have  been  called  'the  best  wet  hole  pov/der 
since  dynamite." 

And  all  APEX  grades  have  excellent  low  tempera¬ 
ture  detonability. 

Depending  upon  their  diameter,  the  detonation 
velocity  of  these  APEX  explosives  ranges  from  1 5.000 
to  19.000  fps.  however,  they  carry  a  blasting  agent 
classification  and  are  relatively  safe  to  store  and 
handle. 

in  comparison  with  HO  ANFO  packed  in  a  water 
resistant. sleeve.  APEX  affords  considerable  cost/per- 
tormance  economies 

in  actual  usage,  blasters  have  said.  "APEX  sinks 
better  and  shoots  better  than  high  density  ANFO  You 
pay  a  little  more  for  it,  but  it  gets  the  job  done." 


PROPERTIES  &  SPECiHCATiONS 


APEX 

AWS 

cal/gr 

ABS 

cal/cc 

RBS- 

220  or  320 

680 

840. 

115 

240  or  340 

770 

960 

130 

260  Of -360 

860 

1070 

145 

(•AKrO=100) 


/  % 

Densiiy  =^.25^fcc  Detonation  Pressure  =115  kilobars 
Detonation  Velocity  =  13"  dia.)  16-1 7,000  FPS 
^  (5"  dia.)  18-1 9,000  FPS 

'■'PRIMING 

The  2006A  and  3006A  Series  are  blasting  agents. 
As  such,  they  require  high  explosive  primers.  Minimum 
priming  requirements  are. 

•Products  in  4  inch  diameter  and  larger 

A  minimum  of  a  4x5  lb  Power  Primer  is  recom¬ 
mended  for  severe  water  conditions  Under  less 
severe  conditions,  a  3x8“  Power  Primer  or  a  l*lb. 
Cast  Pr.mer  may  be  used. 

•  Products  in  2-3'/i  inch  diameter 
Power  Primer.  2x8:  or  equivalent 


PACKAGING 


STYLE  59  V  -  PLASTIC  FILM 
(Standard  For  240  and  260  Only) 


SIZE 

ctg/60lb. 

Size 

ctg/60lb. 

2"x16 

28 

3"x16 

12 

2%"x16 

21 

3'/."x16 

10 

2H"x16 

17 

3Vi"x16 

9 

2y."x16 

14 

FOLLOWING  PACKAGE  STYLES 
AVAILABLE  IN  ALL  GRADES 
(ALL  WITH  LOWERING  TAPE  OR  LOOP) 


STYLE  25  RIGID  CARDBOARD  CARTRIDGE 

4"x20  6"x30 

4»"x25  6’/2"x50 

5"x30  7"x50 

5Vi"x30  8"x50 

STYLE  88T  POLYWOVEN  BAG 

4"x20  6"x30 

4’/,"x25  7"x60 

5"x30  8"x50 

5"x15  9"x60 


DETONATING  CORO  COMPATIBILITY 

The  use  of  detonating  cord  can  reduce  the  effect 
tive  energy  released  by  an  explosive.  The  degree  to 
which  this  occurs  is  dependent  on  product,  diameter 
of  product  and  strength  of  detonating  cord  (see  chart 
below) 


COflO 

1  PROOUCI  DIAMETER 

STRENGTH 

2"  2%” 

2V4”-3%" 

4grdins/ft 

Neither 

300  Senes 

200'300  Senes 

I'/i  grains/fi 

Neither 

300  Series 

300  Series 

I8g<ains/li 

Neither 

Neither 

300  Senes 

25  yidins/fl 

Neither 

Neither 

300  Senes 

*)(  yOu  rMWic  10  uM  HI*  2OO0A  S«r<«*  lO  loigef  jM>Ti«ie<»  w<in  irw  <M«v 

kyk1«n>>  I  yiM  All«kMcv*v>*‘'”4<iv« 


Observe  the  following  when  using  40  or  SO-grain 
detonating  cord  downlines  or  uplines 

Product  Diameter 

4  inch  4  inchos  or  greater 

ery  5  It  Pfimer  every  1 0  It 
ery  5  (<  Primer  every  10  ll 


f 


Less  than 

APEX  2008A  Senes  Primer  evi 

APEX  300BA  Senes  Primer  ev: 


REGIONAL  OFFICES 


WESTERN 

7332  South  Alton  Way 
ScHte  A 

En9iewooe  CO  80 112 
13031  779  1200 

CENTRAL 

1900e»Jt  Golf  Rood 
Suite  SIO 

SchowmOu'g  It  60199 
1312)843  8300 

SOUTHEASTERN 
Riveigoie  Park 
Ofl>ceB>Og  *4 
1994C«»tfi<nR(]  N 
M*i}iSon  TN  37  MS 
I61S)8S9  6270 


EASTERN 

341 1  S'iverstOe  Rq«o 
*206  Webster  BlOg 
Wiirrungton  OE  19810 
1302)478  6204 

INTERNATIONAL 

16201  SW95ihAve 
Miomi  FL  33157 
(305)  238  6632 
C*b<e  ATPOWCO 
Telex  80  3373 
80  3364 

"For  irtnovaiion 
in  explosives, 
ask  AtlasI" 


Neither  the  msnufeciurer  or  seller  of  the  products  described  herein 
mekes  sny  wsrisniy  of  eny  kind  express  or  implied,  other  then  thet 
Uie  products  shell  be  of  metchenteble  queiity  The  properties  end 
cherscterisncs  tuted  end  the  methods  discussed  ere  besed  on 
tetesrch  end  experience  end  ere  believed  to  be  eccurete.  but 
purchesere  shouk)  meke  their  own  tests  to  determine  the  su<tebility  of 
such  products  end  eppkcebility  of  such  methods  for  their  perticuier 
purpose 

Sietemehts  concerrang  the  use  of  the  products  described  herein  ere 
not  to  be  construed  es  recommending  the  infringement  of  eny  petent. 
end  no  liebthiy  lor  infringement  erismg  out  of  such  use  is  essumed 
In  no  event  shell  either  menufectuter  or  seller  be  liebte  for  conse 

.  .  . 
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BLASTING  DATA  SHEET  N0.651 


CARTRIDGED  FOR  PRESPLiniNG,  SLOPE  CONTROL, 
CUSHION  BLASTING,  SMOOTH  BLASTING 
AND  UNDERGROUND  USE 


Allas  Powder  Company  pioneered  the  concept  of  controlling  overbreak  in 
blasting  to  produce  smooth  walls  in  road  cuts,  quarries,  building  foundation 
sites,  slope  control  in  open  pit  mines,  etc.  To  provide  maximum  application 
flexibility  and  lowest  over  all  cost.  Atlas  Powder  manufactures  three  different 
grades  in  36'inch  lengths  for  use  when  employing  overbreak  control 
techniques-'.'Presplitting."  "Slope  Control,"  "Cushion  Blasting"  and 
"Smooth  Blasting," 

Some  approximate  application  information  based  on  experience  is  listed  in 
tabular  form  on  the  other  side  of  this  sheet.  However,  it  is  not  possible  to  be 
exact  in  such  a  table,  since  rock  characteristics  and  local  conditions  play  a 
major  role  in  selection  of  the  proper  explosives  for  each  job.  For  this  reason, 
the  data  given  should  be  considered  only  as  a  "rule-of-thumb"  with  the  exact 
details  to  be  worked  out  with  an  Atlas  sales  representative  or  distributor  at  the 


ADVANTAGES 

*  £xtra*lon9  36'inch  cartridge  reduces  loading  costs.  *  Continuous  column  produces  better  results.  *  Three 
grades  meet  a  v/ide  rar^ge  of  needs.  *  Package  design  permits  varying  explosive  loads  within  the  column. 


KLEEN-KUT  PROPERTIES  AND  SPECIFICATIONS 


KlEENKVT 

eoAEHOu 

lOAOtrx: 

OENSaTY 

Ckbufi 

oeroNATCN 

PRESSURE 

tuobarsi 

eORCHOlE 

PRESSURE 

|U06Wl) 

AATCO 

CARrftOCC 

strength 

RATED 

vEiocriv 

(CorArwiXHl 

RATED 

VEtOCiTV 

OlAUETER 

OP36- 

CXATRXX^ES 

ceicfeidvig 

LKEAR 

FT  PER 
lOOFOUHOS 
£3% 

L8S  PER 
Case 

FT  Pen 
CASE 

3*. 

^  C 

0.40 

58 

34 

52% 

14.000 

10.000 

1.13" 

240 

55 

132 

-  E 

0.25 

13 

18 

26% 

9.200 

7.500 

1.13" 

348 

50 

u- 

0.33 

13 

18 

26% 

9,200 

7,500 

1.13" 

306 

55 

168 

C 


'vt 


'Underground 


APPROXIMATE  APPLICATION  INFORMATION 


KIEEN«UT 

iMmeteactf 
tiarcTOW  k)  ««kcn 
iAw«tykppiied 

iOAongtor 

P»«S(»ang 

spAoigtor 

Sio()*C«^ 

«CvMrigiS)«id 

Dv^deoieitor 

Cutiicrteustng 

S9«vig|St«x3 
burden  iB)ty 
SmoediGUslng 

c 

3"  to  4" 

24"  to  42" 

30"  to  48" 

S-48" 

8-72" 

s-48"  to  60" 
B-60"  to  90" 

E 

2"  to  3" 

18"  to  30" 

24"  to  36" 

- 

S-30"to42" 
8-42"  to  60" 

U 

2"to3"_ 

18"  to  30" 

- 

- _ 

— 

-L.r.  '  •>>  ^ ‘•Jw  '  '-V. 


PACKAGING 

Kleen-Kut  explosives  are  supplied  in  36-inch 
cartridges  Couplers  are  supplied  on  each  cartridge 
to  provide  rigid  column  structure.  Kleen-Kut  U  is 
especially  formulated  for  underground  use.  How¬ 
ever,  C  and  E  are  not  rated  as  Fume  Class  1  and 
should  not  be  used  underground 


'Must  be  handled  and  stored  as  a  Class  A  explosive 


c 


-REGIONAL  OFFICES- 


WtSTtAN 

7332  South  Alton  Way 
Suite  A 

Englewood  C0  80M2 
1303)779  1300 

CENTRAL 

l900Ea»t  GollRoad 
Suite  610 

SchOum&urg,  IL  60196 
1312)643  8300 

SOUTHEASTERN 
RivergatePerk 
OlficeSidg  *4 
l994Ga))aiinRd  N 
Madfion  TN37n6 
(616)869  6270 


EASTERN 

34 1 1  S<iv«'Vde  Road 
•206  Weojief  8ldg 
Wilfmngtoo  OE  19810 
1302)478  6204 

INTERNATIONAL 

1620)  SW96(h  Ave 
Miami  FL  33)67 
(306)238  6632 
Cable  ATPOWCO 
Telex  80  3373 
80  3364 

"For  innovation 
in  explosives, 
ask  Atlas!" 


Neither  the  manufacturer  or  seller  of  the  products  descnbed  herein  < 
makes  any  warranty  of  any  lund,  express  or  impbed.  other  than  that  > 
the  products  shall  be  of  merchantabia  quality  The  properties  and  1 
charactensbcs  staled  and  the  methods  discussed  are  based  on  ' 
research  and  expenence  and  are  believed  to  be  accurate,  but  i 
{Airchasers  should  make  their  own  tests  to  determine  the  suitatxkty  of  j 
such  prot^uct^'^  appiicabitity  of  such  methpc^  for  parttcularj 
purpose.  ' '  *  '  ‘  ^ 

Statements  concerning  the  use  of  the  products  descnbed  herem  are  ^ 
not  to  be  construed  os  recommending  the  inlnngement  ol  any  patent.  { 
and  no  liability  for  intnngemenl  ansmg  out  of  any  such  use  is  assumed. ' 

In  no. event  shaii  either  manufacturer  oc  toy 
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BLASTING  DATA  SHEET  N0.645 


ROWDER  [COMPANY 


HIGH  DENSITY  HIGH  VELOCITY 


AN  INDUSTRY  STANDARD  FOR  OVERCOMING 
HARDROCK  BLASTING  PROBLEMS 

Atlas  Giant  Gelatin  is  widely  used  in  river  crossing,  underwater  ditching  op¬ 
erations,  in  pipeline  work,  quarrying,  mining  and  construction  where  high  density 
and  good  detonation  pressure  must  combine  to  overcome  hardrock  blasting  prob¬ 
lems 

The  high  performance  and  good  fume  properties  of  Giant  Gelatin  also  make  it 
an  excellent  choice  for  underground  mining  and  tunneling. 

ADVANTAGES 

•  High  density  and  high  velocity  under  ♦  Good  detonation  pressure  results  in 
confinement  result  in  high  effective  excellent  fragmentation 

borehole  pressure  •  Fume  Class  1 

•  Excellent  water  resistance. 


SBi 


Dynamite, 
the  old 

Atlas  workhorse, 
provides 
proven 

reliability. 


if 


i'l; 


m 

xilf.:';- 


M 


m 


ii 
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PROPERTIES  AND  SPECIFICATIONS  PACKAGING 

•  Density  -1.48 

•  Velocity  (confined)  - 1 5,000  fps  ATLAS  GIAN1 

•  Absolute  bulk  strength  - 1 ,256  cal/cc  range  of  sizes.  Pa 

•  Relative  bulk  strength  (ANFO  =  1 00)  - 1 70  without  the  Redi- 

•  Detonation  pressure  -  75  kilobars  when  tamped  fill 

make  more  efficiei 

CARTRIDGES/50  POUNDS  explosive.  Also  si 


CARTRIDGE  SIZE 

STICK  COUNT 

l"x8" 

145-159 

1  ',4"x8" 

117-128 

iy,"x16" 

60-66 

1'/."x8" 

95-105 

1'/,"x16" 

34-36 

2"x8" 

36-40 

2"x16” 

18-19 

2'/4"xl6" 

13 

2'/,’'x24" 

8 

3"x10lbs, 

5 

3’/2"xlOlbs. 

5 

o’!  ^  \  ^ 


- 


ATLAS  GIANT  GELATIN  is  available  in  a  complete 
range  of  sizes.  Packaged  in  sprayed  shells,  with  or 
without  the  Redi-Slit®  feature.  Redi-Slit  cartridges 
when  tamped  fill  the  borehole  more  completely  and 
make  more  efficient  use  of  the  power  inrierent  in  the 
explosive.  Also  supplied  in  bullet-nosed  large  diam¬ 
eter  spiral-wound  cartridges. 

•Must  be  handled  and  stored  as  a  Class  A  explosive. 


-REGIONAL  OFFICES- 


WESTERN 

7332  Sooth  Alton  W^v 
Suite  A 

Englewood  CO  801 )  2 
1303)  779  1200 

CENTRAL 

i900£4stGoiiRo»a 

SutteSlO 

Sch*un%burg  IL6019S 
<3121843  8300 

SOUTHEASTERN 
Rivergete  P«ik 
OMiceBiOg  *4 
1994C4ildtinR<3  N 
MtOnon  TN37n& 
<6I5)8&9  6270 


EASTERN 

34 1  ]  Siivetside  Ro^d 
*  206  Webster  Bldg 
Wilmington  0£  19810 
13021478  6204 

INTERNATIONAL 

16201  SWSSthAve 
Mi*mi  fL  33157 
1305)238  6632 
Cable  ATPOWCO 
Teiei  80  3373 
80  3364 

"For  innovotion 
mdxplosivds. 
ask  Atlas'" 
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Neither  ihe  manufacturer  or  seller  ol  the  products  descnbod  herein 
makes  an/  warranty  of  any  kind,  express  or  implied,  other  than  that 
the  products  shall  be  ol  merchantable  quality  The  properties  and 
charactensbcs  stated  and  the  methods  discussed  are  based  on 
research  and  experience  and  are  believed  to  be  accurate,  but 
purchasers  should  make  their  arm  tests  to  determine  the  suitability  of 
such  products  and  applicabtiity  of  such  methods  for  their  particular 
purpose 

Statements  concerning  the  use  ol  the  products  descnbod  herein  are 
not  to  be  construed  as  recommending  the  mfnngement  of  any  patent, 
and  no  liabibty  tor  infringement  ansing  out  of  any  such  use  is  assumed 
in  no  event  shall  either  manufacturer  or  seBer  be  liat^  for 
consequential  damages  or  expenses. 
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Ammonia  gelatin  dynamite  is  specially 
formulated  for  use  as  a  primer.  In  addition 
it  is  the  most  economical  over-all  explo¬ 
sive  for  bottom-load  in  quarries,  mining 


and  construction. 


( 


■  Lowest  gelatin  cost  per  foot  of  borehole 

■  Lowest-cost  high  velocity  primer  ■  Ex¬ 
tremely  high  detonation  and  borehole 
pressure  J  Detonates  at  high  velocity  only 

■  Superior  to  75%  ammonia  gelatin  in  per¬ 
formance  ■  Better,  more  uniform  bre^ge 
— less  secondary  blasting  and  mechamcai 
handling. 


I  ADVANTAGEOUS  IN  A; VARIETY  OF  APPLICATIONS... 


I 


01 


□  As  a  primer  for  lowK-ttnogSi  asploelfis 

and  blas&ig  agents  so  fiat  bar  Vf  >0|V*  ' 

atsdatpeakyeiocily.  ’!  ~'- 

□  As  iq>-lhe-coIiEm  boosters  to  bapeon, 
braatiage  or  to  braak  batd-roci:  strait. 

□  As  a  bottom-load  to  shear  and  moraloas,, 

produciog  better,  mora  laiitbrai  braAifjj. . 
tbraasiwjfigyoB.  '\T'"  ’’ 


□  To  persil  gtesiar  bncahona  spysag  aofi 
lover  driBng  casts. 

G  To  rsdbca  faaas  in  cedccgrosod  ofiara- 
Socs.  (Esplojiiog  tsfi  oosrgy  ol  ASas 
Povar  PrisMT  aiSi  faCasSag  agaois  ia 
oodargrooDd  operdoos  aSi  radoca  fasaas 
to  2  30d  iHff  w3l  sbov 

faapronoaat  ia  rode  mnoaot  and  {rag^ 
mentaliiy) 


I 

I 


i 


! 


i 

i 
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PROPERTIES  OF  ATLAS  POWER  PRIMER . . . 

■  Detonation  pressure  -  135  kllobars 

■  6or^>oIe  pressure  -  56  lulcbars 

■  Velocity  (open) 

1%“x8"  -  17,000  fps 

■  Velocity  (confined) 

l%''x8"  -  18.000  fps 

■  Cal/cc  >  U58 

■  Relative  bulk  strength  (ANrO  =  100)  -  197 
a  Density  -  1.36  gm/cc 

a  Good  fume  properties 
a  Excellent  water  resistance 


CARTRIDGE  SIZE  (inches) 

STICKS/50  L8. 
CASE 

1x8 

161-176 

1Hx8 

127-139 

iVdxe 

105-11S 

fli  x16 

52-57 

mx8 

72-78 

1%  xl6 

36-^ 

^V4  x8 

54-59 

1^x16 

27-29 

2x8 

41-45 

2x16 

20*22 

21^x16 

13-14 

21^x24 

9 

2Y4  X  16 

11-12 

3x8 

18-20 

CARTRIDGE  SIZE 

(Olam./Weight) 

LENGTH  (inches) 

2Yt''xGVt  lbs. 

23 

3»x5lbs. 

16 

3*  X 10  lbs 

28 

314' X 10  lbs. 

23 

4''x5lbs. 

9 

4'  X 16%  lbs. 

27 

S' X 25  lbs 

27 

SV4''x25lbs. 

23 

8'x33%  lbs. 

26 

7" x  50  lbs 

27 

6'x50tbs 

21 

ATLAS  POViER  PR)U3)  prodcacSs  are  esarked 
feine  red  sXnpceg  Ice  easy  r^Jf  aScadca  Tbe  dte* .rserg  aad 
stxk  cccpCs  cay  vary  sSa^iSiy  ciepegdacQ  on  C«  cartridge 
tSiie.  The  lengSss  shown  fer  3*  deaaetcr  and  cp  are  Ssr 
tiered  ncse  cartridge  s3>{e$  25  cr  233. 


REGIONAL  OFRCES 


mESTEWI 

193S  itst  Ase 

Ec9<-MOoe.CO  39111 
C3Q3)  779^1200 

CEtriRAL 

till  PUu  Dr 

sS30,  icod  Oft<*  PuM 
ScsiM»r«a^9.  It  S019S 
0171  849aXO 

SOOTHEASTERM 

OtfseV  8209  «« 

1984  Rd .  Nord) 

Uxvsort.  Tri  371  IS 
ISIS)  8S9477I 


EASTERM 
3411  Srrtr»4»r  Read 
d20»  Weatse*  30$ 

0£  13319 
13071  47&8294 

APPALACHIAN 
Cc>4M*  Oeea  VsB*9e 

•477S  Co««var  A.V  Sff 
RoM>Le.  74013 

t703(  9a9^3C8& 

INTERNATIONAL 
16201  SW9Si>«  Aae 
tV»ni.  FL  331S7 
ODS)  2336637 
Cttf*  ATPOVVCO 
Ttfei  80-3373 


t  Nector^  QcnuUctFw  0F%9S«c  d  9ie  poducs&.d4^^riafi 
»n)r  vz.-nrtj  a  tufixa.  ei;xM|S 

'praitup9V>^tstfrjr«qi>4<;U3>;que^.r;e^co(i(uMu»k»anc^ 

UKStaMudrisnelic^dsaiudvttiaMe 
(Wks  >nl>:abej(!v«^>]  ha  sca<c«.t>vi 
iimaissataWnrnaeastasMcycInmpa^i^ 
touch 

|5rSais!jitrts-wee»!»oj  eia  om  orjije  .hac 


Sawwwwpcsinpg  e>a  om  orjhe  pcadi^4; 

bMlehcopnmadtsrK  -  -  . . 

fciatftVJcf'rftW 

P  Inroswatjf-^*' 


rKepB4afroMin^»39:(S9i{;y;r 

»V!7)Sr®solapifl9<^«t5iy»oqR!^, - 
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POWERFUL,  DEPENDABLE 
AND  ECONOMICAL 

Atlas  Cast  Boosters  have  a  high  detonation  velo- 
aty  and  unexcelled  detonation  pressure.  This  high 
detonation  pressure  ensures  development  of  the  full 
energy  potential  of  blasting  agents  in  a  wide  variety  of 
borehole  diameters. 

Atlas  Cast  Boosters  have  a  central  channel  for  det¬ 
onating  cord  which  permits  quick,  easy  loading  when 
multiple  primers  are  used  for  column  loading  or  for 
decking. 

Performance  and  sensitivity  to  initiation  are  unaf¬ 
fected  under  high  heads  of  water  and  extended  sleep¬ 
ing  times. 

Non-headache  Atlas  Cast  Boosters  combir.e  safety 
and  reliability  with  ease  of  handling,  economy,  superior 
water  resistance,  and  excellent  sinking  densities.  Atlas 
Cast  Boosters  are  manufactured  with  me  same  depend¬ 
ability  and  high  quality  as  all  Atlas  products 


For  use  with  electric  detonators, 
detonating  cord  and/or 
noifelectric  delay  systems 


c 


SPECIFICATIONS 


•  KshDsnsiiy . 1.6g/cc 

•  t^hVdocsty . 26,000fps 

•  OetonauanPiressure . 250kaob2ts 

(Oeveiaps  ftH  energy  potenUsI  of  Uosiiog  zgsnts.) 

•  Construction: 

Weight  ?4  Pound  1  Pour»f 

H^ht  4V'  4K-" 

Oiemeter  2"  2*'i«" 

Peck^ingiMB  cm  80  60 

Cord  tunnel  Yes  Yes 

Detonator  well  Yes  Yes 


(Other  sizes  available  upon  request) 

•  Shelf  life . Excellent  2  years  +  under  extreme 

con<fitions 


•  Mtmmum  tnitidtors . sB  strength  detortator 

40  grain  detonating  cord  (Special  order  2  5  grain  > 

•  Water  and  oil  resistance . Excellent 

•  N'on>headdche  producing 

•  Ease  of  use:  Incorporates  detonator  well  and  detona¬ 

ting  cord  tunnel  that  require  no  punching 


•  Temperature  sensitivity . to  -60®f 

•  DOT  Classification . Class  A 


C 


REGIONAL  OFFICES 


WESTERN 

7332  Soutn  Alum  V/ay 
SitfeA 

Er^SewooO.  CO  60112 
(303)779.1200 

CENTRAL 

1900  Ea^Goil  Road 
SuneSiO 

ScTiaunidurg.  IL  60 1 95 
(312)643.6300 

SOUTHEASTERN 
Rivergaia  Park 
OllicaBiOg  14 
i994Ga!lalinR0.N 
Marteon.  TN37115 
(615)659^70 


EASTERN 

341 1  Sihref  side  Road 
1206  V/eOsier  Bldg 
Wiiminglon.OE  19810 
(302)4766204 

INTERNATIONAL 
16201  SV/9S(nAve 
Miami.  FL  33157 
(305)2366632 
Telex  806364 


"Forirmovauon 
In  explosives. 
sskAttasi” 


Neither  the  menufecturer  or  seSet  ol  the  products  described  herein 
mekes  eny  werrenty  of  any  kmd.  express  or  wnpted.  other  then  that 
the  product!  shal  te  ol  marchartiabia  quakty.  Tha  properties  and 
charactansues  stated  ar>d  the  riiethods  discussed  are  based  on 
research  and  experience  artd  are  bebeved  to  be  accurate,  but 
purchasers  should  make  their  own  tests  to  deternurie  tha  suitability  of 
such  products  and  applicability  of  such  methods  for  their  partiC(4ar 
purpose 

Statements  cortcermrig  the  use  of  the  products  described  hereto  are 
rx>i  to  be  cortsuued  as  recommandmg  the  infringement  of  any  patent. 
*nd  no  kabibty  for  infringement  Mrmng  out  of  SBiCh  use  it  assumed. 

In  no  event  shaB  eithar  manufacturer  or  safer  6e  bable  for  conse- 

ifMrmiluuetieinmut: — -  ~. 
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BLASTING  DATA  SHEET  NO.  644 


Eueme 

Bimm  BBPS 

ROCKMASTER* 

TIMEMASTER^  KOLMASTER" 


Atlas  electric  blasting  caps  are  ''masters"  of  the 
blasting  industry. 

Their  exclusive  design  and  quallty'Controlled 
construction  guarantees  excellent  reliability  and 
safety. 

At  Allas,  we  utilize  rigid  statistical  quality  control 
to  check  each  component  of  each  cap.  each  step  of  the* 
way  in  manufacture. 

Atlas  caps  are  designed  for  all  blasting  situations; 
quarries,  underground  and  surface  coal  mines,  metal 
mines  and  construction  projects. 


E.B.  CAP  SYSTEM  ADVANTAGES 

•  BoRom  hole  initiation  for  optimum  fragmentation 
and  reduced  toe. 

•  Easier  control  of  noise  and  airblast  to  minimize 
complaints  in  congested  areas. 

•  Most  versatile  system  for  delay  deck  shooting. 
Helps  minimize  vibration  complaints. 

•  Most  reliable,  economical  and  overall  safest  initia¬ 
tion  system. 

•  Electrical  circuit  permits  checking  of  initiation 
system  before  firing  of  shot. 


EXCLUSIVE  DESIGN  ASSURES 
PRECISELY  CONTROLLED  BLASTING 

1  Plastic  insulated  wires  are  waterproof,  ruggedly 
abrasion-resistant,  have  excellent  low  temperature 
properties,  are  easy  to  strip  and  handle. 

2  Rubber  plug  double  crimped  to  assure  waterproof 
seal. 

L  Match  assembly  insulated  from  shell  to  prevent 
grounding  of  electrical  circuit. 

4.  Static  and  ai'c  resistance  feature  (SF). 

5  The  match  assembly  is  an  exclusive  Atlas  design 
which  helps  provide  the  extremely  high  reliability  of 
Atlas  EB  caps. 

6  To  assure  accuracy,  delay  elements  are  tested  by 
strict  quality  control  methods. 

7  The  base  charge  is  PETN _ 


PACKAGING 


(feet) 

Wire  Length 

Per  Carton 

Par  Caso 

6-12  . 

50 

500 

16 

50 

250 

20-24 

40 

200 

30 

20 

200 

40 

15 

150 

50-60 

10 

100 

80-100 

5 

50 

(spooled) 

120 

5 

50 

150 

R 

rift 

1  Instantaneous  For  use  where  all  holes  are  to  be  detonated  simultaneously,  or  in  the  same  senes  with  any  ! 

1  ROCKMASTER  and  TIMEMASTER  E.B.  caps.  1 

Rockmaster*Mii!isecond  Delays  ~  Specially 
designed  for  highly  controlled  sequential 
blasting.  Ideal  for  congested  areas.  Provides 
maximum  production  with  minimum  noise 
and  vibration.  Thirty  (30)  delay  periods  offer 
widest  latitude  in  planning  shot.  (Orange  & 
yellow  leg  wires) 

D«U7  KoeaftUTisM 

Ho.  (siabccoods) 

Deity  Kor^AtlTisM 
No.  (ffisOisecoadt) 

Deity  KoeWulTit)*  I 
No,  (miOaeconds)  { 

1  8 

2  25 

3  SO 

4  75 

5  too 

6  125 

7  ISO 

8  175 

9  200 

to  250 

11  300 

12  350 

13  400 

14  450 

15  500 

18  550 

17  650 

18  750 

19  875 

20  1000 

21  1125 

22  1259 

23  1375 

24  1500 

25  1625 

26  1750 

27  1875 

28  2000 

29  2125 

30  2250 

Timemaster^Delays  -  A  series  of  16  delay 
periods  graduated  in  increments  of  500  mili* 
seconds.  Generally  used  underground. 
Delay  times  provide  sufficient  time  for  rock 
movement  out  of  cut.  (Red  &  green  leg 
wires) 

DeUy  Nomm*!  Tim* 
No.  (mitllMCORdt) 

Deity  Nominal  Time 
No,  {mllisecond*) 

Delay  Nominal  Tim* 

No.  (miliitecond*) 

0  8 

1  soo 

2  tOOO 

3  1500 

4  2000 

5  2530 

6  3000 

7  3500 

8  4000 

9  4500 

10  5000 

11  5500 

12  6000 

13  6500 

14  7000 

15  7500 

Kolmaster*  Delays  -  A  series  of  9  delay 
periods  developed  for  use  in  underground 
coal  mining,  normally  provided  with  iron 
wires,  with  color  coded  insulation  for  easy 
identification. 

NomiflAl 

C4>4y  Tim*  Logwir* 

No.  (fluUiMC )  Color* 

Nominal 

Detajr  Tim*  Legwire 

No.  (milliaec.)  Cofort 

1  25  V/hile 

2  too  Loveoifer 

3  175  Blue 

4  250  Salmon 

5  300  Dark  Green 

6  350  Cold 

7  400  Red 

6  450  Light  Gre^ 

9  SOO  White/Lvndr 

ADVANTAGES  OF  ATLAS  E.B.  CAPS 

•  Greater  reliability  because  every  match  is  tested 
twice  ■  both  before  and  after  assembly  of  the  cap. 

•  Number  8  strength  explosive  output. 

•  Static  and  arcing  protection  built  into  the  cap  with 
the  SF  feature. 

•  More  delay  periods  for  greater  versatility  in 
planning  and  laying  out  blasts;  compatible  with 
sequential  blasting  machines. 

•  Identical  firing  characteristics  for  instantaneous  and 
delay  caps. 

•  Legwire  insulation  that  is  rugged  yet  easily 
stripped. 

SPECIFICATIONS 


Retitlance  of  AUti  Copper  Wire  Electric  Blailing  Caps 

Length.  Feet 

Ohms  (average) 

Length,  Feet 

Ohms  (average} 

4 

15 

30 

2.2 

6 

16 

40 

23 

8 

17 

50 

26 

to 

1  8 

60 

28 

12 

1  8 

80 

33 

16 

19 

too 

38 

20 

2.1 

120 

44 

24 

23 

150 

51 

RECOMMENDED  FIRING  CURRENT  | 

Type  Circuit 

oc 

AC 

Single  Cap 

0  Samp 

0  Samp 

Stngte  Serin 

1  Samps 

2  0  amps 

Parallel  Senes 

1  Samps/senes 

2  Osmps/Mnes 

Parent) 

I  Oamp/capmm 

1  0  amp/ cep  mm 

lOOamps/cepmax 

too  amps/cap  msK 

REGIONAL  OFFICES- 


WESTERN 

7332  South  Alton  W«y 
Suit*  A 

cngtoMOtf  CO  80112 
(303)  779  1200 

CENTRAL 

>900  Eott  Gott  Rom) 
Suit*  SI2 

SchOvtntuig  IL  60I9S 
(312)  843  83CO 

SOUTHEASTERN 
Riv*fe«lt  P*fk 
OH<«  BMg  n 
1994  G«ll«i>n  Rg  N 
MM)<$on,  7N  37I1S 
(81$)  889^70 


EASTERN 

34)1  SlIvvrMi)*  Rom) 
W*c»t«r  Bli)g 
Wtimtngton  DE  1^10 
1302)  478  6204 

INTERNATIONAL 

16201  $W  96th  Av* 
M.«mi  FL  33167 
(306)  238  6632 
C#W*  ATPOWCO 
Toloit  803373 
80-3364 

"For  innovation 
in  axplotivaa. 

Btk  Atlatl" 


N«ith«r  ih«  m«nu(Klur«r  or  Milor  of  ih«  products  dsscribsd  hsrem 
makss  sny  wsrrsnty  of  sny  kind,  exprsss  or  impiiod,  othor  tlitn  thst 
th«  products  shsll  bo  of  morchsntsbio  quslity.  Tb*  proportiss  and 
chsrscttrlstics  sutod  and  tha  mathods  discussad  ara  basad  on 
raaaarch  and  aiparianca  and  ara  baliavad  to  ba  accurata.  but 
purctiaiars  should  maka  thair  own  tasts  to  datarmina  tha  suitability  of 
such  products  and  applicability  of  such  mathods  for  thair  particular 
purposa. 

Statamants  concanung  tha  usa  of  tha  products  dascribad  harain  ara 
not  to  ba  conatruad  as  racommanding  tha  infringamant  of  any  patant. 
and  no  liability  for  infringamant  arising  out  of  such  usa  is  assumad. 

In  no  avant  shall  aithar  manufacturar  or  sallar  ba  llabla  for  consa- 
guantial  damagaa  or  axpansaa. 
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ADVANTAGES 

Atlas  offers  four  strengths  of  detonating  cord  to  •  Flexible  with  good  tensile  strength, 
satisfy  blasting  designs  requiring  trunklines,  down¬ 
lines,  or  uplines.  •  Color-coded  for  easy  identification. 

Atlas  detonating  cords  have  reliable  tensile 

strength,  water  resistance,  and  abrasion  resistance  to  •  Classified  as  "C"  Explosive  by  D.O.T. 

satisfy  nearly  all  blasthole  conditions. 

•  Four  cord  load  strengths  to  select. 

•  Relatively  insensitive  to  shock,  friction  and  heat. 


DECKmaster  HI-PRIME  APPLICATIONS 
USING  ATLAS  DETONATING  CORDS 


ATiAJ 

STANDARD 

DECKaester 

OECKosibr 

46 

#18 

NO 

YES 

NO 

#30 

YES 

YES 

NO 

#40 

YES 

NO 

YES 

#50 

YES 

NO 

NO 

ATLAS  DETONATING  CORD 
SPECIFICATIONS 


CORE  LOAD 
PER  ft. 
(GRAINS) 

OUTSIDE* 

DIAMETER 

(IN) 

APPROX. 

10A0W7 

I.OOOFT. 

(LIS) 

TENSILE 

STRENGTH 

(LIS.) 

SHIPWT. 

TW01.M 

FT.SPOOU 

(L«J 

18 

0.165 

2.60 

200 

20 

30 

0.175 

3.70 

200 

23 

40 

0.190 

5.70 

200 

28 

.  50 

t _ 

0.280 

7.15 

200 

31 

*1.0  010 
SU  9/S? 


NOTE;  When  using  cast  primers  consult  manufacturer 
for  proper  cord  core  load  strength  recommendation. 


f- regional  offices- 


WESTERN 

7)32  South  Altoo  W»y 
Suite  A 

Englewood  CO  60t12 
1303)  719  1200 

CENTRAL 
1111  Or 

/412  Woodtieid  Office  PtM 
Scheumburg  IL  60I9S 
<312}  843  8300 

SOUTHEASTERN 
Riverget*  Park 
Office  eidg  I*.  Suite  310 
1994  Gallatin  Rd  .  North 
MadikOT),  TN  37)19 
<61S)  899  6270 


EASTERN 

34)1  Siiverside  Road 
4206  Webster  e>dg 
Wilmingioo  0£  19850 
(302)  478  6204 

INTERNATIONAL 
1620)  SW  doth  Ave 
Miami.  PL  33)97 
(309)  238  6632 
Cable  ATPOWCO 
Tele*  80  3373 
80  3364 


Neither  the  menufecturer  or  aeller  of  the  products  described  herein 
mekee  eny  werrenty  of  eny  kind,  expreee  or  implied,  other  then  thet 
the  producu  ehell  be  of  merchenuble  quelity.  The  properties  end 
cherecterittic*  neied  end  the  methods  discussed  ere  based  on 
reseerch  end  experience  end  ere  believed  to  be  eccurste.  but 
purchesers  should  meke  their  own  tests  to  dstermin*  ths  suitsbiliiy  of 
such  products  end  sppllcebiliiy  of  such  methods  for  their  perticuler 
purpose 

Stetemenu  concerrmg  the  use  of  the  producu  described  herein  ere 
not  to  be  construed  es  recommending  the  infringement  of  eny  petent. 
end  no  ilebility  for  infringement  erismg  out  of  such  use  is  assumed 
In  no  event  shell  either  menufecturer  or  seller  be  debit  for  come- 
quentiel  domegee  or  expenses. 
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SAFEGUARD  SEISMIC  UNIT  1000D 

DIGITAL  SEISMOGRAPH 


Professionals  in  the  explosives  industry  have  long  desired  a  seismograph  that  would  produce  immediate  and  on¬ 
site  proof  of  legal  compliance  yield  accurate  measurements  to  assist  in  the  design  of  subsequent  blast  pat- 
ternsi  and  provide  convincing  evidence  in  the  event  of  damage  claims  or  litigation.  No  such  instrument  existed. 
That  ia  UNTIL  NOWI 


Ttie  SAFEGUARD  SEISMIC  UNIT  1000D  is  a  portable 
seismograph  of  advanced  design  which  automatically 
raqords  the  ground  motion  and  air  concussion  pro- 
duped  by  blasting  operationa  It  immediately  produces 
1'  a.vvayeform  paoqrd  and  a  printout  of  peak  particle 
.  velo.city,  tfie  as|ociated  frequency,  peak  acceleration, 
aijd  peak  diSRl^Comont  for  all  three  components  of 
(notion.  ,Res.u!ta"/vt  pqak  particle  velocity,  maximum 
'  arrblast,  and  p^l^tinent  recording  data  are  also 
incjudeq  in  tfiii  printout.  The  operator  enters  the 
',ter  into  the  instrument’s  memory  by  using  a 
*fypewriter  keyboard  to  respond  to  printed  questions. 
This  information  is  then  stored  permanently  and 
printed  on  each  subsequent  record  unless  changed  by 
the  operator.  The  SSU  1QOOD  is  battery  operated. 

It  may  be  left  unattended  to  record  and  analyze  up 
to  40  events  over  a  two-week  period  without  re¬ 
charging  It  may  also  be  attached  to  a  12-volt 
battery  should  a  longer  period  of  unattended  use 
be  required 


Features  of  the  SSU  10000  include 

■  Triggering  by  ground  vibration  or  airblast 

■  Multiple  record  copies  generated  on  demand 

■  Pause  function  to  delay  printout  until  requested 

■  Memory  capability  to  store  and  reproduce  last 
recording 

■  Venable  graph  length  option  for  specialized  record¬ 
ing  (eg  pile  driving) 

■  Automatic  selection  of  proper  amplification  or 
attenuation  of  printed  graph 

■  Automatic  dynamic  calibration  of  seismic  com¬ 
ponents 

available  in  USA  exclusively  through 

Philip  R.  Barger  GiAsBociates,  Ina 

80x779/  Warrendale  PA  15095/412-776-3600 
Massachusetts  61 7-37 1  - 1 606 
Connecticut  803-755*8376 
North  Carolina  91 9-851  -5924 
FlonOa  305-981-1230 


1 


,/TE  WAVEFORM  HECORDIN^;  ANALYSIS  »HtciMCAiiuN»  . 

a{».  Size  reduced  for  reproduciion  purposes  '4^ 


••  SAFEGUARD  SEtSMiC  UNIT  1000>0  •• 
OCr  1A/8S  11:1631 
INSTRUMENT*  SSU1132 
EVENT  tSet 

CLIENT  A8C  COAL  COMPANY 
OPERATION  JONES  PIT 
SSU  LOCATION  L  SMITHS  SACK  YARD 
DISTANCE  TO  eLASr(FL|  875 
OPERATOR.  DENNIS  EVANS 
SEIS  TRIG  LVL  (IPS):  IS 
SOUND  TRIG  LEVEL  (CBIIIO 
RECORD TIMEfSec)  S 

graphical  RECORD 

TIME  a  .33  SEC/IN 
SOUNO*X)l  PSI/OfV 
UTV.a  5IPS/OIV 


Trigger  Level: 

Measuring  Range- 
Frequency  Range: 

Accuracy. 


Calibration: 


Weighting.Scale. 
Measuring  Range. 

Frequency  Range: 

Accuracy.  ' 


Trigger  Level-  ' 
Calibration. 


Programmable  in  steps  of  .0i  jp/ 
sec  from  0ato40in/sec 
±4  0  in/sec  (5  auto-ranged  scales) 
2-256  Hz  (+0d8  -  3d8)  (on  5  sec 
recording  time) 

±3%  of  full  scale  at  1 60  Hz  continuous 
Sine  wave  input 

Three  perpendicular  oriented  elec¬ 
trodynamic,  normalized 
Dynamic  calibration  and  electronic 
calibration  after  each  event 

F  (Flat) 

110-140  d8  sound  pressure  level 
(0003-0296  psi) 

2-256  Hz  (-3  dB  at  2  Hz)  on  5  sec 
recording  time 

±07  dB  at  reference  point  (127  dB 
peak.  250  Hz  continuous  sine  wave 
input) 

1 10-140  dB  in  1  dB  steps 

Electronic  calibration  check  after  each 


OCT  14/85  11  18  31 


PEAK  SOUND  117  oa  00201  PSI 
••  A/0  CALIBRATED  OK  ♦» 


t  T  V 

016  026  019 

000376  000672  Q003S4 
017  017'-  025 

08  as  lae 

029 


Recgrf(tng.l  *  . 


Wh 


,Vi!V  {t'  / 

.'I' 


Time  Indjcatip^l 
Timq  gtab'ijity:  ^ 


"t  'A  «  '  ' 

.  ^  Recording  Time 


&  Sample  fletes: 
Shielding 

Operating  Temper¬ 
ature  Range 

Graphical  Printout 


Thermal  printer,  dot  matrix,  graphic 
capability  and  40  columns  with  paper 
take-up 

.  40  events  (approximately  00  ft  of 
paper) 

Month,  day  and  year 

.Hours.  (84  hr  clock),  minutes  and 
^.■seconds 

Accurate  to  better  than  1  minute 
/month 

5  sec  -  1024  samples/sec/channel 
10  sec-  512  samples/sec/channel 
1 5  sec  -  256  samples/sec/channel 
Analog  circuits  shielded  against 
interference 
35"  to  95"  F 

0"  -  120*  F  (with  diminished  print 
clarity) 

85.  5.1  0.20, and40in/second scales 
on  seismic  trace  with  automatic 
ranging,  0  to  0294  psi  on  sound 


Time*  167SEC/IN 
LTV  •  1  IPS/OIV 


SHAKfTAeiE  CALIBRATEO  ON  OCT  10/85 
8V  PHILIP R  BERGERS  ASSOCIATES  INC 
BOX  779  WARRENOALE  PA  15095 
^El  41?  •>'>6  3800 


Internal  Battery  (1)  6V.  20AH  gel-type,  rechargeable 
External  Power  AC  Adapter  BVOC  at  500  MA 

Paat  charge  SO  VAC  at  1A  max  47- 
400  Hz 


Ordarlng  Information 

SAFEGUARD  SEISMIC  UNIT  10000 

Philip  R  Berger  &  Associates.  Inc 
FA  Box  779 

Warrendale.  PA  1S095 


S' 


sgrsMic  UNIT  lauorD  i*. 
jUti  i ii  -r^'-43 
&)&TSx!:'“tir  «  ssu  -iai9- 
,  EVi-.r;T  »  niv 
-  tCf-V  »■  .=’ 

Ci  ;?.Nl';i.tiri-i-V-jfiNST. 

CiPeR-HTlOrt  V^esVILLE  LrttCf. 

SSU  L6t:flTICN--T5e-LT-STft-7-0e-RD.-B 
'  DISThNi'E  TCi  tLfttT  490 

■  CPGP^iTOR  vt  I M .  HftRP  I S 
S-EIS  IRIC:  LVL  <IF:S>=  .15. 

"  SOUHO  TRIG.  LEVEL  <de:>:  U 
‘  RECORD  TIME  <SeVt>=  10 
JUN  TW/8'?'  12  =  09  =  48 


1 

1 

.7 


{  r  V 

RR\  V' s  '=  0-5'=''  O...'  U.2I* 

PCCl,'.')  Ti.0!.’c.9r  0.00-^''£  u.  00253 


“  Cl  * 

0. '.24 

o.^?w 

Ci.lCw 

10. 3 

S.  A 

*3.5 

y.r'^'W  \ri/S  ’ 

O-T-'c 

123  dB 

PS  I- 

•.:ic  rt/0  CHLre‘'4'=‘E3  OK  **■ 


C8L.ieRl4Tli:iH  GRAPH 

tike  =  .384  SsC/I.'I 
POi.iND=  0.028  PCI'DIV 
L-Y,.V=  1  iPS^OI.V 


f 
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?l5hiC. 


Ri’par'f 


•  (J-20) 


Spillway  -  Inclined  Lee  Foundation  k  Lining 
'( Description) 


Rock  anchors  for  the  spillway  bridge  inclined  leg  foundation 
and  liner  were  installed:  in  May  aiid  ju'he  1987... 

Installation  of  the  anchor  bars  included: 

(1) .  Complete  drilling  and  blasting  of  spillway. 

(2)  Drilled  3"  dia.  holes  approximately  11’  deep  as 
excavation  of  the  shot  rock  allowed^accessibility.  to 
the  drills.  These  holes  were  drilled  perpendicular  to 
the  designed  concrete  surface. 

(3)  The  holes  were  then  cleaned  with  water  and  compressed 
air. 

(4)  Filled  the  holes  with  a  thick  cement  grout  by  tremie 
method  using  a  Peroni  grout  pump.  This  cement  included 
.Int:erplast-Nt  which  is  an  expanding  grout  additive. 

(5)  Placed  the 'anchor  bars  In  the  holes,  having  a  4" 
clearance  from  the  designed' concrete  surface.  A 
smaller  rebar  was  placed  in  the  holes  with  the  anchor 
bars  to  accommodate  the  placement  of  concrete 
reinforcing  steel. 

The  anchor  bars  were  then,  wedged  with  blocks  at  the 
surface  to  prevent  movement  until  grout  had- set. 

A  total  of  130  rock  anchors  were  installed  in  the  spillway 
bridge  inclined  leg  foundation  and  lining. 

Rock  anchors  consisted  of  a  *9  rebar  with. a  total  length  of 
13’-9"  and  having  bending  dimensions  of  "A"  =  l’-3"  and 

"B"  =  12 ’-6".  '  "A"  r _ 

"B" 

See  page  K-2  for  location  of  rock  anchors  in  the  -incline  leg 
foundation  and  liningT  .  . .  . . 


12-01  K.  ROCK  AWCHOBS  .<cont) 

Spillway  t  Inclined  Lek  Foundation  It  Lining 
(Uneabedded  'Le^tbs,  of ' i^cbor'  Bars')- 
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rock“sur?a6e!®  measured  from  the  top  of  the  anchor  bar  to  th 
Distances  were  measured  in  feet. 

Anchor  bars  were  installed  having  a  4’*  clearance  from  the 
designed  exterior  concrete  surface* 


12t01  K.  m)CK  ANCHORS  forint. I 


Spillway  S'lll 
(Lpcatioh-  and  Description) 


STA..4+00S 

scALt:'r-20' 


c 


Rock  anchors  for  the  spillway  sill  were  Installed  in  June 
1987. 

The  as-built  rock  anchor’s  shaped  differed  from  that  of  the 
designed  rock  anchors,  having<  an  "L"  shape  rather  than  a 
hooked  shaped. 

Installation  of  the  anchor  bars  consisted  of: 

(1)  Competed^  the  line  drilling  and  excavation  of  the  sill. 

(2)  Drilled  vertical  3"  dia.  holes  to  approximately  10’ 
depth. 

(3)  Cleaned  the  hole  with  compressed  air. 

(4)  'Grouted  hole,  by  :tremie  method,  with  a  thick  cement 
grout  having  Interplast-N,  an  expanding  grout  additive. 

(5)  Placed,  rock  anchors  in  holes  with -the  top  of  the  anchor 
,  bars  being  at  elevation  644. 4,  which  allowed  a  4" 

clearance  with  the  concrete  surface.  The,  tars  were 
then  wedged  with  bloc^  at  the  surface  to  prevent 
movement. 

Seie  page  k-5  ’for  unembedded  lengths  of  the  rock  anchors  in  the 
spillway  sill. 


(K-4) 


12-01  K. 


slu 

{IteoAedded  iMwthsl 


12-01  S.  aOC5  ASE5S3S  fconti 
Tr^h  3o<m  Bock  Ascsors 


Rock  anchors  for  the  trash  boom  were  installed  in  April  1987 
Instillation  of  rock  anchors  consisted  of: 

( 1 )  Removal  of  all  overburden  in  the  area  of  the  rock 
anchors. 

(2)  Drilling  a  3”  dia.  hole  approximately  10’  deep  at  a  45» 
angle. 

(3)  Fill  the  hole,  by  tremie  method,  with  a  thick  cement 
grout  having  Interplast-H  expanding  grout  additive. 

(4)  Place  the  anchor  bar  in  the  hole.  To  prevent  movement 
the  bar  was  wedged  with  blocks  at  the  surface. 

The  anchor  bars  consisted  of  threaded  t  11  rebar  with  a  spot 
welded  eye  nut  at  the  top.  (K-6) 


Oescriptioat  <.;a^Sli:£tix  110',:Intr2p1ast>H,  is  a  grouting  aid  for  por.tlanditesent.  It 

pfwS^ces  a  slow,  .controHM^pansJon  prior  to 

'  '^Intraplast-a,  a  gray  powder,  is  a  balanced  blend  of  expanding, 
'•■■-'fluidifyirigjiand  water-reducing  agents.  It  does  not  contain  calciua 
chloride,  nitrates,  or  other  cheoicals  potentially  contributing  to 
stress  corrosion  in  prestressed  steel. 


Where  to  Use:  It  is  used  whenever  a  non-settling  grout  of  superior  quality  is 

required.  Coosjn  applications  include  grouting  of  prestressed 
tendons,  aachinery  bases,  and  pre-placed  aggregates. 


Advantages:  .  Fluidity:  Intraplast-N  grout  is  extremely  fluid,  workable,  non¬ 

settling,  and  cohesive.  There  is  little  separation  of  cen:ent  paste 
when  placed  under  water. 

.  Versatile;  Use  Intraplast-H  with  all  types  of  grout  incorporating 
Type  I,  II  or  III  ceoents,  with  or  without  pozzoTanic  naterials  or 
fly  ash,  and  with  or  without  fine  aggregate. 

.  Expansion:  A  gaseous  expansion  occurs  within  the  grout  before 
initial  set  and  forces  grout  into  close  contact  with  the  surrounding 
surfaces.  Expansion  ceases  once  grout  hardens. 


TYPICAL  DATA’ 

Packaging:  50-lb  bags. 

IHS. 

Shelf  Life:  6  no  if  stored  dry. 

Hi  / 

HOW  TO  USE:  Proportioning  (by  weight):  The  following  suggested  proportion  serves 

only  as  a  basis  for  trial  nixes. 


£rTiduct _ 

_ SIZEJF  OPENINGS 

I  in. 

)r  lesj; - 

Laroer  than  1  in. 

Ceaent^ _ 

2  parts 

part  \ 

?  Darts 

1  part 

Flv  Asni! 

1  oart 

_ 

none 

1  oart 

none 

.Saiidj _ 

noftp 

none 

J 

.1  narts 

1  oart 

Hftter^ 

1  d-5 _ 

4)-5i 

41-51 

lntraclast-Hi> _ 

_ 

^  It  y 

lY 

•  1* 

1 ASTH , C- 1 50- 56 ; ZASTH , C350-57I ; ■ 
per  100  lb  cementitious  materi< 

lOOt'-pfl^sing  an  8-mesh  sieve;^Ganons  I 
il;5By  weight  of  cementitious  material 

•All  figures  are  from  actual  test  results.  Individual  batches  may 
vary  sor.ewhat.  All  values  «ill  vary  with  te.^perature  and  humidity. 


tUmM/H-'-' 


''^^^vWaUr'requlrecanJs  will  lower  than  that  of  a  plain  nix  of'  , 

equal  fluidity..  Be  sure  yotn-  batches  are  so  linited  In  size  that 
placesent  can  be  completed  within  one  hour  so  that  as  nuch  of  me 
expanding  action  as  possible  occurs  after  the  grout  is  placed. 

Mixing:  Hixing  snoulo  oe  m  accoroance  with  the  Prestressed  Concrete 

Institute's  standards  as.  follows^  .  .  i- 

a)  Water  should  be  added  to  the  aixer  first,  followed  by 

'  Portland  ceoent,  fly  ash,  adciixture,  and  sand  as  required. 

b)  Mixing  should  be  of  such  duration  as  to  obtain  a  unifora, 
thoroughly  blended  grout,  without  excessive  tanperature  increase. 

C;  No  water  aay  be  added  to  the  grout  to  increase  the  flowability 
which  has  been  decreased  by  delayed  use  of  grout. 

d]  It  is  essential  that  the  water  content  of  the  grout  should  be 
kept  as  low  as  possible.  The  water  concent  should  generally  be 
less  than  Si  gal/100  1b  of  ceaentitious  aaterial. 


o 


Fora  Work: 

Knere  areas  to  be  grouted  require  fora  work,  foras  should  be  tight  and 
well  fitted.  When  using  Intraplast-N  grout,  expansion  of  the  grout 
should  be  restrained  in  order  to  produce  highest  possible  density, 
bond,  and  strength.  Top  foras  should  be  used  where  there  are  open 
areas.  Unforoed  exposed  surfaces  will  have  a  substantially  lower 
strength  for  a  limited  depth. 

Puaping: 

All  pumps  and  nose  fittings  should  be  absolutely  watertight  to  prevent 
loss  of  water  and  subsequent  clogging. 

Dosage: 

Add  It  by  weight  ot  cementitious  material. 

Note: 

For  grouting  of  prestressed  tendons,  tollow  recommended  practices  of 
the  Prestressed  Concrete  Institute.  For  grouting  of  rocks,  fissures, 
pre-placed  or  natural  aggregate,  follow  standard  construction 
practices  or  consult  SikaService  for  definite  recomrcendations. 

AP£  MO  KAKHASrieS  BY  SIKA  CORPaunOM  OF  AKY  HtTURC  VKAfSOevCR,  CXPRCSSCD  OR  iKPtKD,  INaUDlNG  ANY 
XASRA.STY  OF  leRCHANfABanY  OR  FITJ^SS  FOR  A  PARTICULAR  PURPOSE  IN  CONNECTION  WITH  THIS  PRODUCT.  SIXA 
CORPORATION  SHALL  NOT  BE  LIABLE  FOR  0A.HACES  OF  ANY  SORT,  iKaUOINC  REHOIE  OR  CONSEQIENIIAL  DAMAGES, 

RESULTING  FROM  ANY  ttAlKO  CPXACH  OF  ANY  KARRANTY  WHETHER  aPRESSEO  OR  ITPLIEO,  WaUDINC  ANY  WARRANTY  OF 
KERCHANTASILITY  os  FITNESS  FOR  A  PARTICULAR  PURPOSE  OR  FROM  ANY  OTHER  CAUSE  WHATSOEVER.  SIKA  SHALL  ALSO  NOT 
8E  i£SPOSSIBL£  for  USE  OF  THIS  PRODUCT  IN  A  MANNER  TO  INFRINGE  ON  ANY  PATENT  HaO  0Y  OTHERS. 

Oistributlcnr 

Sik«  products  sro  avsilsbls  froa  a  national  network  of  Sika  District  Offices  ^d 
authorized  Distributors. 

Construction  t^roducU  Olvloion 


District 

OffiCMt 


CA,  Psssdsns . 213-792-5127 

CA.^Ssn  Diego . 619-226-7665 

^  Stn^Frsnclsco. .A15-775-1551 

■‘co/Oenver . ;303-453-7452 

CT,  Hartford . 203-249-7D66 

Ft,  Tsops . 813-879-9862 

■‘CAfAtUnts;. 404-761-7143 
‘-MLrOe’s'Pliirtesrr,*, 312-298-2810 


KY,  . . HY,  Mo.  Syrecuso.. 315-452-0998 

KA,  Kar^lehesd.... 617-631-9247  CH,  O>e8torland.r.216-729-420Q;:.j 
M),  BelUwfen... 301-268-7774,  PA,  Phllidolphlv.2l5-923';^7SJ  ' 
MI,  Southfield,, ..313-552-1012''  ’  '  " 

KO,  St.  Uuls . 314-231-5499 

HS,  Jackson . 601-362-6193 

HT,  Kiosouls . 406-543-3308 

NJ,  Hackensack.. ..201-933-8800 


PA,  Carnegie. . .  .4i2-279-1176>.y^ T' 

SC,  Cheater . T. 803-377-3282*;*  c 

TX,  Dallas . 214-661-3610 

iX,  Houston . 713-461-3010 5 

KI,  Hllwaukee . 414-272-3100'.'  r: 


( 


'•jt* 

-297;UyndhgratryNJ^  07071  ^  Ttl.  201-933-8800  .  fWC  710.989-028a,.v'S?ctiVl ' 


/y>4  , 


[aUtfa] 


GiU  SiuMUim  SmiMntnt 


12-01  L.  DRAINAGE  HOLES 
Spillway  Lining 


ELEVATION  k  SECTION  VIEWS  SHOWING  LOCATION  OF  DRAINAGE  HOLES 


Drainage  holes  were  drilled  in  April  1988. 

Holes  were  drilled  from  embedded  PVC  pipe,  placed  during 
concrete  placement. 

Holes  were  drilled  with  a  C.P.  65  rotary  air  drill,  mounted 
either  on  an  air  track  drill  or  a  skid  supported  by  forklift 
The  3"  dia.  drainage  holes  were  cored  20’  from  the  concrete 
surface  on  the  horizontal. 


-  The  holes  were  washed  with  water  after  the  completion  of 
drilling. 


12-01. M  MATERIALS  OBTAINED  FROM  COMMERCIAL  SOURCES 


Description 
of  Material 

Concrete: 

Fly  Ash 

Sand 

Cement 

Aggregate 

Graded  Filter: 

Type  I 
Type  II 

Slurry  Cut-Off  Wall: 

Bentonite 

Additional 

Sand 

Cap 

Aggregate 
Road  Aggregate: 

#57  Stone 
DGA 

Foundation  Grouting: 

Cement 
Dewatering  Wells: 

Well  Filter 


Source 

Ash  Mgmt  Co. 
Standard  Slag 

Lonestar  Cement  Co. 

Ken-Mor  Stone  Co. 

Standard  Slag 
Beckley  Stone  Co. 

Federal  Ore  and 
Chemical 

Standard  Slag 
Ken-Mor  Stone  Co. 

Acme  Stone  Co. 

Acme  Stone  Co. 

Kosmos  Cement  Co. 

Parry  Co. 


Location 
of  Source 

Amos  Power  Plant 
Winfield,  WV 

Cutlip  Plant 
Piketon,  OH 

Superior  Plant 
Piketon,  OH 

V-Quarry 
Olive  Hill,  KV 

Haverhill,  OH 
Beckley,  WV 

Colony,  WY 

Haverhill,  OH 

V-Quarry 
Olive  Hill,  KY 

Olive  Hill,  KY 
Olive  Hill,  KY 

Kosmosdale,  KY 

Chillicothe,  OH 


12-01. M  MATERIALS  OBTAINED  FROM  COMMERCIAL  SOURCES  (cont) 


Description  Location 

of  Material  Source  of  Source 

Dental  Concrete: 

Ready  Mixed  Charlie’s  Concrete  Louisa,  KY 

Inc. 


Dam  Embankment: 


Sand  Drains  Standard  Slag  Haverhill,  OH 

Cofferdam: 


Fill 

Kentucky  Power  Co. 

Big  Sandy  Plant 

Bottom  Ash 

Fallsburg,  KY 

Stone  Slope  Protection: 

Limestone 

Ken-Mor  Stone  Co. 

V-Quarry 

Olive  Hill,  KY 

12-01  N.  IWSTROMEMTATION 

Contractor 

Mason  -  deVerteuil  Geotechnical 

Instrumentation  Type 

16  Surface  Displacement  Monuments 
23  Open  Tube  .Type  Piezometers 
Survey  ^Monuments 

Drill  Rigs 

CME  55  and  CME  75 

Chronological  Sequence 

Nov  88 

11  Mobilization 

11  -  14  Placement  of  temporary  surface  displacement 
monuments 

22  -  29  Installation  of  piezometers:  P-21  fi  P-22 
Dec  88 

9-29  Installation  of  piezometers:  P-1,  2,  3,  5,  8, 
12,  19,  20  &  23 

19  Established  profile  along  dam  axis 

19  Survey  observation  of  displacement  monuments 

Jan  89 

4-27  Installation  of  piezometers:  P-4,  6,  7,  9,  13, 
14,  15,  &  16 

24  Survey  observation  of  displacement  monuments 

Feb  89 

9  Installation  of  piezometer  P-11 

16  &  22  Survey  observation  of  displacement  monuments 
Installed  permanent  displacement  monuments 

Apr  89 

5  Survey  observation  of  displacement  monuments 

May  89 

3  Survey  observation  of  displacement  monuments 

Jul  89 

3  Survey  observation  of  displacement  monuments 

Installation  of  piezometers:  P-17,  18  &  10 
Replaced  piezometer  P-22 

-  Piezometer  readings  were  taken  approximately  every  month  and 
daily  during  the  involuntary  impoundment  in  Feb  89. 

-  Falling  Head  Tests  were  performed  on  piezometers  at  various 
dates. 

Planned  Instrumentation 

Automated  Data  Acquisition  Systeg  (ADAS) 

„  Strong  Motion»Accelerograph 


12-01  N.  INSTRUMENTATION 


Surface  Displacement  Monument  Data 
(Initial  Placement)  * 


Monument 

Number 

Station 

Offset 
From  CL 

Elevation 

Elev  @  Top 
of  Rock 

Height  Above 
Tod  of  Rock 

U-1 

2+50 

13.072 

680.818 

613 

65 

U-2 

4+00 

13.642 

681.649 

535 

143 

U-3 

5+50 

13.304 

682.012 

520 

158 

U-4 

7+00 

12.535 

681.695 

538 

140 

U-5 

8t50 

10.240 

681.106 

593 

84 

U-6 

4+00 

120.546 

645.830 

535 

143 

U-7 

5+50 

120.242 

646.063 

520 

158 

U-8 

7+00 

121.059 

645.624 

538 

140 

D-1 

2+50 

14.210 

681.051 

613 

65 

D-2 

4+00 

13.625 

681.757 

535 

143 

D-3 

5+50 

13.573 

682.167 

520 

158 

D-4 

7+00 

14.606 

681.662 

538 

140 

D-5 

8+50 

16.926 

681.041 

593 

84 

D-6 

4+00 

175.445 

616.392 

535 

81 

D-7 

5+50 

175.134 

616.967 

520 

97 

D-8 

7+00 

175.900 

616.932 

538 

79 

*  Data 

base  from  the 

temporary  monuments  were 

transferred 

to  the  permlncnt 

monuments. 


<s-2^ 


12-01  0.  DEWATERING  SYSTEM 


Contractors 


c. 


The  Lane  Construction  Corp. :  control  surface  water 
Stacon  Corporation:  (subcontractor)  dewatering  wells 
McClelland  Services  Inc. :  (subcontractor)  slurry  cut-off  wall 


Description 

Control  Surface  Water: 
Dewatering  Wells: . 

Slurry  Cut-Off  Walls:. 


Dikes,  sand  bags,  sump  pumps 
33  dewatering  &  predrainage 
wells  and  13  piezometers 
Two  3 '  wide  trenches  excavated 
to  top  of  rock, located  up  and 
downstream  of  the  excavated 
area,  extending  across  the 
valley. 


9 

V 


Chronological  Sequence 
Jun  86 

25  Began  mobilization  for  McClelland  Services  Inc. 

Jul  86 

25  Began  mixing  slurry  for  cut-off  walls 
30  Began  excavation  of  the  U/S  slurry  cut-off  wall 
Aug  86 

7  Began  backfilling  0/S  slurry  cut-off  wall 

12  Preparatory  meeting  for  dewatering  wells 

13  Began  mobilization  for  Stacon  Corp. 

15  Began  installing  dewatering  wells 

15  Completed  excavation  of  U/S  slurry  cut-off  wall 
Sep  86 

2  Completed  backfilling  U/S  slurry  cut-off  wall 

3  Began  placing  cap  material  on  U/S  slurry  wall 

3  Began  installing  piezometers 

8  Completed  placing  cap  and  fabric  on  0/S  wall 

9  Began  excavating  the  D/s  slurry  cut-off  wall 

24  Completed  excavation  of  D/S  slurr/  cut-off  wall 
29  Began  backfilling  D/S  slurry  cut-off  wall 
Oct  86 

6  Completed  well  and  piezometers  installation 

17  Began  placing  cap  material  on  the  D/S  slurry  wall 

22  Completed  backfilling  the  D/S  slurry  cut-off  wall 

23  Completed  placing  cap  and  fabric  on  D/S  wall 
Nov  86 

7-10  Placed  Z  piling  thru  the  D/S  slurry  cut-off  wall 

14  Placed  fabric  &  SSP  on  notched  section  of  D/S  wall 

-  Measures  to  control  surface  water  were  taken  throughout  the 
length  of  the  contract. 


(0-1 ) 


12-01  o.  psgATsaaas  snsrnx 
Devateriiig  &  Predrainage  Veils  aod  ?i.ezcseS:ers 


Subcontractor 

Stacon  Corporation:  Oevatering  and  prcdrainace  veils 

Triad  Engineering  Drilling  a  Services:  (subcontractor  for 

Stacon  Corp. )  Piezometers 

Hell  Systea 

33  Devatering  and  predrainage  veils 
13  Fiezoneters 

-  vater  pipes,  meters,  headers,  electrical  panels  a  cables, 
etc. 


Eguipnent 

1  Gus  Peck  "Super  George"  bucket  auger 
1  Kobil  Drill  (Triad  Eng.  Drilling  a  Serv.) 
1  410  John  Deere  backhoe 

1  Air  compressor 

1  Truck  with  wench 

2  Diesel  generators 

Materials 


Material 

Subnersible  punps 
(1  H.P.,  220  V,  single  phase) 
Hellscreens  a  casings 
Sand  filter  saterial 

flow  neters,  water  pipes. 


Supplier 

Grundfos  model  SP6-6 

Titan  Industries 
Parry  Company 

electrical  panels  a  cables  etc. 


Installation  Procedure 


Dewatering  a  Predrainage  Kells 

-  Survey  well  locations  and  align  drill 

Drill  holes  with  "Super  George"  bucket  auger  to  top  of 
rock. 

-  Disinfect  well  with  calcium  hypochlorite  during  drilling, 
as  the  filter  sand  is  placed  and  upon  completion. 

-  Assemble  and  install  screen,  riser  pipe  and  sand  filter. 

-  Develop  well:  (1)  Pump  well  for  30  min.  (2)  Surge  well 
(15  trips  at  a  rate  of  2  ft,'sec)  (3)  Air  lift  for  30  min. 
(4)  Pump  well  for  1  hr.  and  test  for  sand  content  using  a 
Rossum  sand  tester  (>5  ppm  sand)  (5)  Repeat  surging  and 
air  lift  if  high  sand  content. 

Backfill  above  filter  sand:  (1)  Wells  U/S  of  cofferdam 
with  a  cement-bentonite  grout.  (2)  Wells  D/S  of  cofferdam 
with  filter  sand  or  insitu  sand. 


22-01  O.  kfe^Ai£3TSS  S?Sr5K 


Dsuatering  &  Predralnsge  Veils  and  Piez^ieters 


Installation  Procedares  (cont) 


Oeiratering  &  Predrainaee  K'ells  (cent) 

-  Install  snbsaersible  parg,  pipes,  valves,  electrical  box, 
etc. 

-  Perfom  final  011:0  test.. 

Piezeseters 


-  Survey  locations  and  align  drill 

-  Drive  casing  and  augured  bole  to  top  of  rock  vith  a  Kobil 
drill. 

-  Install  piezoneter  tip,  riser  pipe  and  filter  sand. 

-  Backfill;  (1)  Piezometers  D/S  of  cofferdjui,  3’  bentonite- 
cenent-sand  grout  vith  2*  concrete  at  top.  (2)  Piezoseters 
O/S  of  cofferdan,  23*  bentonite-cement-sand  grout  with  2' 
concrete  at  too. 

-  Perfom  pump  t^t  (accepted  rate  at  2  gpn) 


(0-3) 


'M-- 


^^■pIEZaffiTEE  AND  HELL  LOCATIONS  - 
2  '  '^*DAH  STATION  OFFSET  '  EL 


PIEZOMETER 

?-A  5  + 

P-B  6  + 

P-C  4  + 

P-D  5  + 

P-E  ■  ^.'.5  + 

P-F  '-'5  + 

P-G  5  + 

P-H  5  + 

P-I-.  v.:^  J..  .  ,v^5;  + 

17:57 


DAM.SITE 
ELEV.  g'  TOP 


43.54-D 
17.22-D 
31.30-D 
70.46-D 
63.74-D., 
11'70-Dir' 
10.40-D-* 
91.29-D 


430.45  LT 
430.38  LT 
224.91  LT 
226.50  LT 
70.84  LT 
•7.33  RT 
80.30  RT 
179.31  RT 


59  r  96-D|ti§^269 ;  36 :  RT 

^  *T*'c*T  ■  vnh* 


- ._r&^W357;41  RT. 

61 . 96-Dg^424 .29  ;RT 
^’■-f429^76:RT 


591.60 

591.53 

577.12 

576.-89 

576.87  4 

574i83,J- 

573."82 

576.28 


576.58f^,3...f^527.^p 
578.18  &?.}?^|c^39^- 
j590.751ft;r^t|if555 


529.60&rft-r^i 
535.5^S*JfC- 
526.50Pr  •  <' 
527-.609^I»- 
525:90: 

529:'00 
-528;'20 
530.30 


-590.75'.J.^.y 


•  -  - 

T'Vt 

i  W  7 
v^'.  t*':: 

<V-.-  •  ‘ 

-■  '  >  . . 

W-l*  '  • 

'  ’  Vs- 

^4>^45  + 

07,14-D:a:''. 

'^:‘223 

.82 

LT:"^ 

■‘-578 

;00  r 

H-2 

*1i4j+ 

•72.87-D^{?' 

F  223 

.77 

LT  \ 

.-577 

;00  - 

W-3 

.  5;+ 

38;03-D'.%! 

:  225 

.02 

LT 

'•:B7e 

.20 

W-4  ; 

6-  + 

06.65-J)’ 

225 

.99 

Lt.  • 

577 

:oo 

H-5 

.  6.+ 

70  .-55-0  r. 

226 

.54 

LT 

.577 

.00  • 

W-6 

■  .4'•^ 

36.36-D  ■■ 

429 

.16 

LT 

■590 

:-oo 

W-7 

5  + 

00.85-D 

428 

.31 

LT 

590 

.00 

W-8:-  • 

••5'  + 

76.21-D  • 

427 

.64 

LT 

591 

.50 

W-9' 

J 

■  '.■:6  =  ■^ 

58.31-D 

431 

69 

LT 

591 

;90 

W-10  . 

:66.15^D..  -  149 

70 

...578 

.00 

W-11 

»*  5 

46.08-D’ 

149 

72 

LT 

■  577 

.00 

W-12 

6 

26.09-D 

150 

50 

LT 

.577 

.00 

W-13 

! 

•4 

04'.81-D 

76 

84 

LT 

.  570 

65 

W-14 

.  4 

66.12-D'c, 

X.69 

85 

LT- 

3^77 

00  5 

W-15 

5 

30.’74-D-:'-f 

j?-'-70 

47 

aT;*i= 

4‘i577 

50 

W-16 

5 

95.78-d::;-.. 

71 

65 

LT;. 

i  577 

50 

W-17 

6  -t- 

33.81-D/' 

'•  73 

65 

LT" 

^  576 

00 

W-l  8 

4 

70.60-D.:.  . 

8. 

96 

RT 

576 

00 

W-19 

5  -H 

49.16-0." 

9. 

45 

RT 

575 

40 

W-20 

6  -H 

27.80-D  . 

1. 

06 

RT 

575 

50 

W-21 

4 

23.25-D 

83. 

26 

RT 

573 

90 

W-22 

4 

71.21-D 

81. 

04 

RT 

577 

20 

W-23 

5‘-f 

51.27-D  ■' 

81. 

67 

RT  ■ 

•"574 

75 

W-24 

6  -f 

02.33-D 

81. 

77 

RT 

574 

39 

W-25 

4  -i- 

96.05-D 

178. 

97 

RT 

575. 

00 

W-26 

5 

51.52-D 

180. 

00 

RT 

575. 

90 

W-27 

6 

44.25-D 

182. 

41 

RT 

598. 

40 

W-28 

4 

25.-52-D 

270. 

16 

RT 

576. 

50 

W-29 

5 

22.0'6^) 

266. 

74 

RT 

574. 

40 

W-30 

6  + 

02.39-D 

265. 

03 

RT 

590. 

55 

W-31 

3  -f 

74.09-D 

372. 

01 

RT 

595. 

50 

W-32 

4 

52.83-D 

355. 

91 

RT 

577. 

65 

W-33 

5  + 

32.73-D 

347. 

89 

RT 

589. 

10 

•  ■528.-Lu.;ijist;MjV 

'532.-00f;i‘r  :  ?  ■ 
535..00K;f;!  •  ;  1; 
,636.00.i.:p  .:rj  . 
527.00^^;  , 
542.20fe-fe.liii  •  ■ 
539.50^^-'4  'bK  ■ 

■5I7  ■ 

532!oo/'' •; 
532;3%;&|rf^f 

525;80r 

530'.  50 .  . 

542.00' 

529.95 
527.90 
539.00 
538.30 
538.70 
526.50= 

539.29 

531.50 
529.05 

546.40 

540.40 

527.50 
533.00 

558.50 
534.20 
528.85 


f  .  : 
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PIEZOMETER  READINGS  ■/ 

DATE.  H  1)Ne:  \io1  TAKEN  BY  C  Olf 


PIEZOMETER 

ELEVATION 

OF  PIEZOM. 
(FT) 

DISTANCE 

TO  WATER 
(FT) 

WATER 

LEVEL 

(FT) 

A 

B 

591.60 

591.53 

1  1 

1  1 

(NO 

r — 

O 

1  1 

1  1 

1  1 

1  1 

537.^5', 

5?>9 

C 

577.12 

53  7.  li,.. 

D 

576.89 

..._4L7i. . 

53S<  IT 

G 

573.82 

53V.  7? 

H 

576.28 

Vl^ 

339.  03 

I 

576.58 

5'38'.6'3 

J 

578.18 

3 57'.  7? 

K 

590.75 

...23JL.... 

Sce  '/.  30  V. 

L 

590.75 

WATER  GAGE: 

ELEVATION 

WATER  METER: 

m. 

GPM 

PUMPS  RUNNING; 

;  NO. 

•s 

t '  ' 

/  ■ 

^  ■> 

THE  LANE  CONSTRUCTION  CORPORATION 
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WATER/DEWATERING  WELLS  •  CAISSON  •  ELEVAi 
•  EXPLORATION  •  SOIL  TESTING  •  CORING  •  SAA  ! 


SOPER  GEORGE” 

0-24  stepless  rpm 

373.080  inch  lbs.  (4299.75  kg-m)  torque 
14"  (35.56  cm)  to  120"  (3.05m)  diameters 

/I  *  120'  (36.58  m)  depth 

§  (greater  depth  systems 

i,  1  available) 

1 1  •  Diameter  and 

(  1  depths  determined 

ijl  by  soil  condition 

K  |1  and  strata 

ft  1  •  Truck,  trailer,  all-terrain 

#  I  \  earner,  or  skid  mounted 

ji  il  I  •  Customizing  obtainable 


“BANTAM” 

•  0-1 10  stepless  rpm 

•  60,000  inch  lbs.  (691.5  kg-m)  torqi 

•  3"  (7.62  cm)  to  24"  (60.96  cm) 
diameters 

•  800'  (243.84  m)  rotaiy  depth 

•  200'  (60.96  m)  auger  depth 

•  Diameter  and  depths  determine'^ 
by  soil  condition  and  strata 

•  Truck,  trailer,  all-terrain  carrier, 
or  skid  mounted 

•  Customizing  obtainable 


BUCKET  DRILL 


ROTARY/ 
AUGER  DRILL 


(0-9) 


TELEPHONE 


L  774-1320 
I  Atm Co4«(I4 


THE  PARRY  COMPANY 

Producm  of  <^*rt£  ^ducU ' 

219  CHURCH  STREET 
CHILLICOTHE.  OHIO  •  4S601 


JUL  16-86 


Stang  Hydronics 
2935  North  Toledo 
Tulsa  OK  74115 

Attn:  Mr  Ron  Peterson 

Re:  Quartz  Well  Pack  Gravel 

This  letter  Is  to  confirm  our  February  19th  quotation,  OTHi 
per  Ton  for  material  in  BULK,  and  $JM|  Cut  full  T/L  hauling  to 
Yatesville  KY  w/ln  30  miles  of  Huntington,  and  to  report  two 
sieve  analyses  representative  of  the  material  we  propose  to  sup¬ 
ply,  the  same  material  mailed  to  you  in  February  20  labelled 
1.  Quartz  Well  Pack  Gravel,  Blended. 


Sieve 

Specified 
%  Passing 

FEB  20-86 

OUL  16-86 

4 

100 

100.00 

100.00 

6 

85  -  100 

99.91 

100.00 

8 

65  -  100 

91.82 

87.10 

10 

45  -  92 

75.35 

71.48 

14 

15  -  75 

43.32 

45.33 

16 

8-62 

‘ 30.32 

31.91 

20 

0-25 

11.29 

16.20 

::3o 

0-12 

1.66 

3.60 

40 

0-2 

-0- 

.60 

Thank  you  for  your  interest  in  our  material. 


End:  12  copies 
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Grundfos 
Stainless  Steel 
Submersible  Pumps 


Stainless  Steel  Quality 


In  the  pump  industry,  stainless  steel  has  come 
to  mean  Grundlos  Pumps  Unlike  any  other  pump 
manulacturer,  Grundlos  uses  high  grade  stain¬ 
less  steel  for  nearly  every  component. . 
impellers,  diffusers,  shafts,  straps, 
check  valves,  couplings  and  cable 
guards  Stainless  steel  construc¬ 
tion  plus  advanced  engineering 
designs  make  Grundfos  the 
quality  leader  in  today’s 
submersible  pump 


I 


Resistant  to  Wear, 

Corrosion  and  Abrasion 

Stainless  steel  has  long  been  recogiiaed  as  the  best 
material  for  pump  oonsiruclion  Its  resistance  to  wear, 
corrosion  and  abrasion  ranks  far  above  the  ratings  for 
commonly  used  plastic,  bronze  and  east  iron  materials 

Competitively  Priced 

Onty  Grundlos  has  combined  the  superiority  of  stainless 
steel  with  advanced  production  and  design  techniques  to 
produce  stainless  steel  submersible  pumps  Mass  produc¬ 
tion  and  standardized  parts  have  yielded  a  superior  product 
at  a  competitive  price. 

Wide  Operating  Ranges 
Available 

Grundfos  stainless  steel  submersibles  range  in  size  from  4" 
to  1 0’  well  diameters  and  from  '/a  to  1 00  HP  with  capacities  i 
uptoSOOGPMandtodepthsof  ISOOfeet  See  the  Grundfos 
oatalog  for  the  complete  line  of  Grundfos  stainless  steel 
submersibles  for  4  inch  and  larger,  6, 8, 1 0  inch  and  larger, 
and  deep  set  water  well  aoplications 


exclusive  Gfundtos  Designs 


Stainless  Steel  Consu  action 

Grundfos  uses  high  grade  stainless  steel  (primarily 304  and 
316)  lor  nearly  every  component  in  their  submersibles 
Stainless  steel  insures  Grundfos  quality  with  its  strong,  but 
lightweight  properties,  its  resistance  to  corrosion  and 
abrasion,  and  its  ability  to  be  precisely  shaped  and  fabri¬ 
cated 

Alternate  construction  pumps  are  also  available  for  brackish, 
seawater  and  other  harsh  and  corrosive  environments  For 
oil  field  applications,  the  Grundfos  "SPO"  units  are  especially 
designed  to  handle  the  rigors  of  shallow  well  oil  field 
pumping 


Puinj.*  Sclectiui'i  Cvi«u<, 


6,  &.  iO  Inch  &  LdfiiiT  Wi-iK 


SP 

16 

6- 

48-110 

845 

366 

SP 

27 

6" 

75-200 

835 

361 

SP 

45 

6" 

150-290 

680 

294 

SP 

75 

8- 

230-500 

310 

134 

SP 

120 

10' 

350-800 

420 

182 

PATENieO.  PAIL-SAFE  CHECK  VALVE  OE- 
SlON*  Grundfos  stamless  sieel  check  valves  are 
buiii  into  the  top  pump  chamPer  to  prevent  loss 
of  head and  backflow  These  positive,  non-efog- 
ging.  non  slamming  valves  are  sized  to  meet  the 
maximum  pressures  for  each  model 


STAINLESS  STEEL  FABRICATION  YIELDS 
MAXIMUM  HYDRAULIC  PERFORMANCE 
Grundfos  fabrication  techniques  lor  stainless 
steel  permit  ideal  shaping  of  impeller  and  di  tiuser 
vanes  to  maximize  hydraulic  design  Combined 
with  the  inherent  smoothness  of  stainless  steel, 
the  Grundfos  design  provides  oplimurri  oerfor  -  / 

mance  and  high  operating  efficiencies  / 


EXCLUSIVE  PRIMING  INDUCER  PROTECTS 
AGAINST  DRY  RUNNING  The  exclusive 
Grundfos  pnmmg  inducer  protects  agamsr 
damage  due  to  dry  running  should  water  levels 
dropunexpectediy  -n  the  well  Located  mside  the 
suction  interconnector  al  pump  intake  this  small 
axial  flow  screw  provides  eriough  water  to  lubri¬ 
cate  the  pump  until  the  well  has  lime  to  recover 
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Materials  of  Construction 

(STANDARD  PU^) 


COMPONENT 

SP1 

SP2 

SP4 

MS. 

ESI 

m 

□ 

D 

a 

C 

n 

c 

C 

Ol 

n 

C 

Check  Valve  Housing 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

9 

Check  Valve 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Check  Valve  Seat 

10/3 

10/3 

10/3 

10/3 

10/3 

1(W3 

10/3 

10/3 

10/3 

10/3 

10/3 

10/3 

10/3 

Ditfuser  Chamber 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Top  Bearing 

10/3 

NR 

NR 

10/3 

NR 

10/3 

10/3 

1C  3 

10/3 

10/3 

10/3 

10/3 

Impeller  Seat  Ring 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Split  Cone  Nut 

8 

NR 

8 

NR 

8 

NR 

2 

2 

2 

2 

2 

2 

8 

Spill  Cone 

2 

NR 

2 

NR 

2 

NR 

2 

2 

2 

2 

2 

2 

8 

Impeller 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Suction  Interconneclor 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

9 

Inlet  Screen 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Pump  Shaft 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Coupling 

4/6f7 

4/6/7 

4/617 

4/6/7 

4/6/70 

4/6ff 

4/6/7 

4«7o 

5 

5 

5 

5 

5 

Coupling  Key 

NR 

NR 

NR 

NR 

Nfl® 

NR 

NR 

NR® 

1/2 

1/2 

1/2 

1/2 

1/2 

Straps 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Cable  Guard 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

Ptrming  Inducer 

3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

NR 

NR 

Intermediate  Bearings 

2/8 

10 

2/8 

2/8 

10 

10/3 

10/3 

10 

10 

10 

10 

10 

Shaft  Bearing  Sleeve 

NR 

2 

NR 

2 

NR 

2 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

8"  Motor  Adaptor  Plate 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

9 

9 

9 

NR 

NR 

NOTES  ®  On  6'  Motors  For  coupling  reler  to  material  code  5,  For  coupling 
key  refer  to  material  codes  i  arxf  2 

NR  Not  Required  C  Cylindrical  Shaft  S  Spirned  Shaft 


Material  Codes 


SP  Nomenclature 


CODE 

NO. 

MATERIAL 

302  Stainless  Steel 

304  Stainless  Steel 

316Stainless  Steel 

329  Stainless  Steel 

5 

416StainlessSleel 

6 

420  Stainless  Steel 

7 

431  Stainless  Steel 

8 

Zincless  Bronze 

9 

Ni-Resist 

10 

NBR 

SP  0  2  -10  DS 


SP  -  Submersible  Pump- 


No  Lefler  -  Standard  Construction - 
O  -  Oillield  Construction 
N- 316  SS  Fitted 

2  -  Multiply  by  5  lor  - 


Nominal  Flow  Rate 
(Example  2x5  =  10  gpm) 

10  -  Number  ol  Stages - 


No  Letter  -  Standard  Construction - 
DS  -  Deep  Set 


MODEL 


NOM.  FLOW  RATE 

30  GPM 

FLOW  RANGE 

20  to  40  GPM 

PW.«>  OUTLET 

2”  NPT 


Performance  Curves 


0  5  10  15  20  25  30  35  40 

CAPACITY  -  GPM 


DIMENSIONS  AND  WEIGHTS 


Specifications  are  subject  to  cbar>ge  without  notice 


7 


(0-1 S) 


EFFICIENCY  (%) 


SF  6  Selec^on  Charts 

RffitJSS  AfS  M  cuias 


uou-naiaas 

30GPM 

RownuCE 

20to40GPM 

paipamEi 

rNPT 


^WWiil  _ SP6^(1V&HP) 


2W  1  62 

Pa^i  ^  I  § 

S  23S1  213d  1622  1C6 

9  2376  21&C  1677  1012 

■  2195  1920  1551  1C62  532 

Sbtfci 

i^ 

86 

77 

63 

% 

1 

I 

1 

f 

1962  1697  1150  6C9 

2256  1660  1216  eSi  1U 

2D«1  1231  750  169 

1 

1 

1761  833  2eS 

1496  3<2 

977 

1 

495 

8 

[  '•  "^■uy^r-'^r*^  •*•*■  ■^■';^.’’»"-r'*"^'’"=*^'  1^ — i-^  j  i^j  "  ■  ■  ■■  -  i 

^)c:«n  >ou«s  n  dacfi»99  OP*  ana  tenet ««  nd  fiCbded  A  uaBe& 
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(O-I^; 


12-01  O.  DSaXTSaiK-G  SySTHH 
slurry  Cut-Off  KjsUs 


Saljccatractor 

KcClelIznd  Services  loc. 


Slurry  Cut-off  Kails 


Description:. . 2  vails,  one  vail  D/S  of  eacavation 

zmi  one  “H“  shaped  vail  D/S  of  the 
excavation.  "Stii  vails  vere 
constructed  approximately  parallel 
to  the  dam  axis,  extending  from  the 


left  to  right  abutments. 

Excavation: . .  3*  vide  trench  excavated  from 

surface  to  top  of  rock  (0-65*) 

Slurry: . Sodium  bentonite  and  vater  mixture. 

Backfill: .  Soil-bentonite  nix  design  consisting 

of:  on-site  clayes,  silts  and  sar.ds; 
additional  sand  and  gravel;  dry 
bentonite  and  slurry. 

Cap: . A  dry  sixture  of  aggregate,  sand  and 

dry  bentonite  covered  vith  a 
geotextile  and  compacted  impervious 
fill. 


Equipment 

1  Erie  -  Strayer  concrete  batch  plant 

1  12660  Koehring  backhoe 

1  3900  Hanitovic  crane 

1  550  John  Deere  dozer 

1  0-6  Cat  dozer 

3  CCC  concrete  nixing  trucks 

1  Khiteman  concrete  pump 

1  W24B  Case  front  end  loader 

1  4,000  cu.ft.  storage  pig 

2  GHC  end  dump  trucks 

various  air  compressors  and  water  pumps 

Materials 


Material 
Sodiiu:  Bentonite 

Backfill  Sands 

Cap  Aggregate 
Filter  Fabric 
Water 


Supplier 

Federal  Ore  and  Chemical  (Colony,  WY) 
(Slurry  Hud-90) 

insitu  sands  and  Standard  Slag 
(Haverhill,  OH) 

Ken-Mor  Stone  Co.  (Olive  Hill,  KY) 
Hirafi  Inc.  (Hirafi  600X) 

Blaine  Creek 
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12-01  O.  DSWRTSRUrG  SYST2H 
Slurry  Cut-Off  Kails 


Cbanses 

-  Constructed  the  D/S  slurry  cat-off  vail  within  a  single 
phase  instead  of  two  phases  as  indicated  on  the  contract 
drawings. 

-  3he  upstrean  leg  of  the  downstrean  slurry  cut-off  wall 
intersected  the  downstrean  leg  in  a  strait  line  instead 
of  a  curved  shape  eis  indicated  in  the  contract  drawings. 

-  Mixed  backfill  naterial  for  the  D/S  slurry  cut-off  wall 
with  a  dozer  necir  the  trench. 

Construction  Procedure 

-  Level  surface  to  proper  elevation  and  siurvey  alignnent 
for  trench  excavation. 

-  Prepare  slurry  to  specifications  (viscosity  50-70, 
specific  gravity  >1.1,  sand  content  <10%) 

-  Excavate  trench  with  a  Koehring  1266D  backhoe  using  a  3' 
wide  Adcc  rock  bucket  fron  surface  to  top  of  rock  (0- 

65 ' ) .  If  boulders  were  encountered  a  chisel-point  drop 
bar  was  tised  to  break  the  boulders  and  were  then 
excavated  with  a  backhoe. 

-  Place  and  naintain  bentonite  slurry  in  trench  to  within 
1.5*  of  surface. 

-  Clean  botton  of  trench  by  air  lifting  before  placing 
backfill  naterial. 

-  Batch  soil-bentonite  backfill  to  specified  gradation  with 
a  nininun  of  5%  bentonite  and  a  3-6"  slunp. 

Backfill  gradation: 


size  or  Number 

I.S.  Standard) 

Percent  Passing 
bv  Wieoht 

2 

inch 

100 

3/4 

inch 

90  -  100 

3/8 

inch 

82  -  100 

Ho. 

4 

74  -  100 

Ho. 

10 

63  -  90 

No. 

30 

45  -  73 

No. 

50 

35  -  64 

No. 

200 

20  -  45 

Mixing  Procedure: 

U/S  Wall:  Batched  total  backfill  mixture  using  an  Erie 
Strayer  concrete  batch  plant  into  concrete 
nixing  trucks  and  then  placing  at  the  trench 
fron  the  right  to  left  abutment. 


(o-:f  . 


12-01  O-  DEWATEaiKS  SYSTEM 
Slurry  Cut-Off  Halls 


Construction  Procedure  (Cont) 

D/S  Hall:  Batched  dry  saterials  of  baclcfill  using  an 
Erie  Strayer  concrete  batch  plant  into  dunp 
trucks  and  was  then  placed  on  the  ground, 
next  to  the  trench,  where  the  slurry  was 
added.  The  bac^ill  was  then  nixed  and 
placed  in  the  trench  with  a  D-6  Cat  dozer 
froa  the  right  to  left  abutnent. 

-  Place  soil-bentonite  backfill  in  trench,  naintaining  a 
100’  distance  between  the  toe  of  excavation. 

-  Renoved  the  bentonite  slurry  froa  the  trench  as  backfill 
aaterial  was  added.  This  slurry  was  then  used  in  the 
backfill  nixture  or  was  spoiled. 

-  Upon  conpletion  of  backfilling  operation  a  dry  cap  was 
placed,  consisting  of;  bentonite  8%;  sand  -  1  part;  1/2 
in.  aggregate  -  1  part;  1  in.  aggregate  -  2  parts) .  This 
nixture  was  batched  using  an  Erie  Strayer  concrete  batch 
plant,  and  was  nixed  and  placed  on  the  trench  using 
concrete  nixing  trucks. 

-  Mirafi  600X  geotextile  was  placed  over  capping  naterial. 

-  Inpervious  fill  was  placed  and  conpacted  over  the  slurry 
cut-off  wall  after  conpletion. 


FEOERAL  BENTONnE 


McClelland  Engineers 
P.O.  Box  28232 
St.  Louis,  HO  63132 

REFERENCE:  McClelland  Project,  T.B.S.  Terminal,  Charleston,  WV 

SUBJECT:  Certification  of  Material  Specification 

TRUCK  NUH8ER/NAH£:_  CL\Ou3  \UU‘-U _ 

Having  reviewed  Materials  Specification,  Section  13A,  Eighth  Editi'",  American 
Petroleum  Institute,  in  its  entirety,  federal  Bentonite  has  conformed  to  all  test 
data  requirements  for  HucPso  bentonite. 

CHEMICAL  ANALYSIS:  A  layered  silicate  mineral  typically  represented  by  the 
following  formula: 


r 


^*'■1.63  '^®.17  *^.25^  ^*'■.07  ^^3.93^  *^10  ^'^*,24  ^ 


laboratory  TEST  RESULTS 

TEST  DATA 

1.  Fann  600  (Initial) 

31 

2.  Fann  300  (Initial) 

,3  0 

3.  HjO 

- XJC _ 

4,  Filtrate 

* 

5.  Barrel  Yield 

Minimum  -  90 

This  information  and  data  contained  herein  are  believed  correct  when  the  recom¬ 
mended  material  is  applied  in  accordance  to  the  lines,  grades,  and  cross  sections 
as  Indicated  and  approved  by  the  Design  Engineer.  He  do  not  warrant  by  implica¬ 
tion  or  expressly  the  accuracy  thereof.  In  presenting  uses  for  this  product,  no 
attempt  has  been  made  to  discuss  applicable  limited  warranties,  expressed  or 
implied. 


Verv  trulv  vours. 


Donald  Hentz 
Manager,  Technical  Services 


Filtrate  Data  will  be  given  with 
aged  results. 


\ 
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12-01  P.  SHEET  PILING 


Subcontractor 

Richard  Goettle  Inc. 

Types  of  Piling 

-  Temporary  abutments  for  a  access  bridge  across  Blaine  Creek 

("Z"  Piling) 

-  Temporary  blockage  of  the  downstream  slurry  cutoff  wall 
("Z"  Piling) 

-  Cellular  Cofferdam  (Sheet  Piling) 

Cofferdam 


Type: .  Cellular  sheet  pile  with  concrete  cell 

caps  and  concrete  monoliths  at  the 
abutments. 

Location: .  Center  line  of  cofferdam  is  332.34' 

upstream  of  the  dam  centerline. 

Number  of  Cells:....  Seven  cells  with  connecting  arcs. 

Bottom  Elevation:...  Sheets  are  driven  to  elev.  540  or  top  of 
rock. 

Crest  Elevation:....  Sheets  are  capped  at  elevation  616. 


Equipment 

1  3900  Manitowic  crane 

1  LS-338  Link  Belt  crane 

5  Welding  machines 

1  416  ICE  vibratory  hammer 

2  416  ICE  power  packs 

1  440  Link  Belt  diesel  pile  hammer 
1  105  Link  Belt  diesel  pile  hammer 

Various  storage  and  office  trailers 

Materials 

Supplier: .  Bethlehem  Steel  Corporation 

Steel  Sheet  Piling  PS  31:...  72476.8  LF 

30  Degree  Wye: .  1610.8  LF 

90  Degree  Tee: .  93.0  LF 

Template 

Single  level  template  supported  by  rigid  frames  (tripods)  on 
spud  piles.  Four  "key  sheets"  (PS  31  welded  to  a  H-pile) 
placed  at  90  degree  angles  were  placed  to  support  sheet  piles 
until  closure  was  made. 


12-01  P.  SHEET  PILING 


Procedure 


-  Placement  and  alignment  of  template  and  drive  "key  sheets". 

-  Drive  sheets  with  vibratory  pile  hammer  until  penetration 
rate  drops  to  less  than  one  foot  per  minute. 

Complete  driving  sheets  with  impact  hammers  with  length 
and  final  blow  count  being  recorded. 

-  Complete  closure  for  cells  or  connecting  arcs 

-  Splice  additional  sheet  pile  and  trim  to  crest  elevation 
616. 

-  Fill  cells  and  connecting  arcs  with  fly  ash  and  place  1' 
concrete  cap. 

Chronological  Sequence 


Sep 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 


86 

24  Began  mobilization 

25  Began  assembly  of  template 

25  Completed  common  excavation  at  cofferdam,  elev.  570 
86 

30  Began  placing  sheet  piling  for  cell  #2 
86 

7-10  Placed  "Z"  piling  for  slurry  cutoff  wall 
14  Began  placing  sheet  piling  for  cell  #3 
19  Completed  driving  sheet  piles  for  cell  #2 

26  Completed  driving  sheet  piles  for  cell  #3 
26  Began  placing  sheet  piling  for  cell  #4 

86 

11  Began  placing  sheet  piling  for  cell  #5 

17  Completed  driving  sheet  piling  for  cell  #4 
87 

2  Began  placing  sheet  piling  for  cell  #6 

12  Completed  driving  sheet  piling  for  cell  #5 

13  Completed  driving  sheet  piling  for  cell  #6 

13  Began  placing  fill  in  cells 

26  Began  placing  sheet  piling  for  cell  #1 
87 

4  Completed  driving  sheet  piling  for  cell  #1 

18  Began  trimming  cells  1  -  6  to  elevation  616 
87 

3  Completed  trimming  cells  1-6 

3  Completed  filling  cells  1-6 

26  Began  placing  concrete  caps  on  cells  1-6 
87 

9  Began  placing  concrete  monoliths  on  right  abutment 
17  Completed  placing  concrete  caps  on  cells  1-6 
87 

5  Completed  placing  concrete  mono,  on  right  abutment 


12-01  P.  SHEET  Pir.TMf; 


Chronological  Sequence  (cont) 


Sep  87 
3 

11 

16 

30 

Oct  87 
10 


Began  placing  sheet  piling  for  cell  #7 
Completed  driving  sheet  piling  for  cell  #7 
Began  placing  concrete  monoliths  on  left' abutment 
ompleted  trimming,  filling  and  capping  cell  #7 


Completed  placing  concrete  mono,  on  left  abutment 
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Diesel  Pile  Hammer 


O 


C 


c 


I  ■ 


Working  Sp«clllcallon« 

Rated  equivalent  WH  ene/gy . . .  18,200  ft.  lbs.  (2.517  kgm) 

Rated  equivalent  ram  stroke  . . . . 4' 8"  (1.42  m) 

Horsepower  rating . r. . . . . . . . . . 49 6 

Speed  —  blows  per  minute  . . . . . . . . . . ...  88-92 

Weights 

Average  hammer  operating  weight 

w/o driving  head  or  filler  . . . . .  9,839  lbs.  (4,463  kg) 

Ram  weight . . . . . . . .  4,000  lbs.  (1 ,814  kg) 

Anvil  weight  . . . . . . .  705  lbs.  (320  kg) 

Recoil  dampener'adaptor  assembly  . . . . .  520  lbs.  (236  kg) 

Capacities  (Adequate  (or  normal  day) 

Diesel  fuel  tank  . . . . . 13  gal.  (49.21  liters) 

Lube  oil  tank  . . . . . . . . 1.8  gal.  (6  81  titers) 

Dimensions  of  Hammer 

Width  (side  to  side)  . . . . . . . 20*  (.51  m) 

Depth  (does  not  include  driving  head)  ...-. . . . . . 34Vi’  (.87  m) 

Centerline  to  (lont  . . . . . . . . 17 Vit*  (.43  m) 

Centerline  to  ear  . . . . . 17'/it' (.43  m) 

Hammer  length  only  —  with  free  (all  starting  device 

with  “Y"  hitch  . .  13'  5%'  (4.11  m) 

Average  length  of  hammer,  top  of  cylinder  head  to 

pile  driving  surface  of  driving  head  . .  13'  9Y<'  (4.20  m) 

Average  length  of  hammer,  top  of  "Y”  hitch  iifting  eye  to 

driving  surface  of  driving  head  (inciudes  starting  stroke)  . 19'  r  (5  82  m) 

Hammer  length  only — with  optionai  centerline  lift 

starting  device  . .  14' 6%’ (4.43  m) 

Average  length  of  hammer,  top  of  cylinder  head  to 
pile  driving  surface  of  driving  head  .  15' 7V5' (4.76  m)^ 

(D  Thodimension  inciud*«  $unlng  »Uok*  if  ho<st  hnt  U  attached  direetty  to  etarting  device  It  starbog  ana 
handling  wtra  rope  tumiahed  with  hammer  le  uaed,  14*  ( 36  m)  muat  be  added  to  hammer  length  and 
Vyf  ( 9$  m)  muat  be  added  lor  aianing  atroiie. 

Dlm<ntlon»  for  Lead* 

Face  width  of  guide  rails  (A)  ......  6'  {.15  m),  T  (.18  m),  8*  (.20  m),  or  9'  (.23  m) 

Distance  between  guide  rails  (B)  . . . 20V^'  (.52  m) 

Note:  Pads  for  wider  leads,  guide  angles  for  other  width  rails,  and  guide  clips  for 
spud  type  leads  are  available. 


0025757.5 

«rsede$  440  D.P  H.  Spec’s 

-Afloi  c 


(A)  Face  width  of  guide  rails. 

6' (.I5fn)  toy  (.23  m) 

(6)  Space  between  guide  rails. 
20^”  (.52  m) 
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f  Tcr»  noJi^^s 

•  La:93  gtroeta^  gggeas 

•  W5da  biqxxjf  tcc^s 

•  PfiSxtts  tyUadSc  psttts 


■•  /AaacsJ  TSragcn  segpcesssj 
'•  Sfep'e.-  ng^~ 

•  Ocael 


/nie  tCc  Modd  21Si,  415  aed  512  2:3  8q-dna£agyi»»g^  vStglsay  pda  dias:lejsms!st&  tss^psd  tcc 
"'isssxs^pszOcisScassiitomtz&ssasascszslcpBtiea^tsss.  ~- 


TriSEc  KCK}€LS. 

URGE  ECCENTRiS  KCHlENiS. 

ItasA  cc^is  sUcw  C:e  proper  eq^-spcxM  to 
be£etee:edicfeyeryy:&.Tteeecoa3acai215 
ts  iisSSy  Co  sieny  lees  rSScnlt  jcis. 
Tre  csd-sirs  413  ts.des^ied  (or  ztstss^  to 
herd  pSe  dnnog  end  extrsc&^g  wcrkL  The  81 2i 
lergsst  vihretsr  awaeae;  «ria  heodte  the 
CX3SI  tSSScuti  fSog  end  cersson  wodt.  RE 
three  csodels  have  large  eecerttric  rasraeots 
ter  siexictum  <iming  end  ecrec&ig  force. 

WIDE  FREQUENCY  RANGE. 

An  three  modets  have  vsriehte  frequeix^  to 
provide  the  most  e'fectrve  drrvmg  end  extrect- 
iiq  over  the  widest  rer^e  oi  stHl  ccixStions. 

HYDHAUUCALLY  POWERED. 

Simple,  reliable  hydraulic  power  means  low 
down-time  and  maintenance,  high  production, 
and  low  operating  costs. 

ADVANCED  VIBRATION  SUPPRESSOR. 
Transmission  of  vibration  to  the  crane  boom 
is  virtually  eliminated  by  the  unique  vibration 
suppressor.  Rubber  elastomers  in  a  Z-pattern 
combine  a  high  degree  of  vibration  isolation 
with  a  4(^ton  load  capability  for  extractioa 

DESIGNED  FOR  THE  FIELD. 

ICE  vibratory  drivers  were  designed  by  field- 
I  experienced  foundation  construction  people. 
Vibrators  and  power  packs  feature  simple, 
rugged  designs  to  minimize  field  down-time 
and  to  speed  repairs  when  trouble  does  occur. 
All  parts  (or  the  unit  are  available  in  the 
United  States.  Ships  with  head  attached  (or 
quick  set-up. 


tow  KCiSE  POiXUnci^ 

The  vSratoiy  drivers  are  virttsEy  oecs^ss. 
The  n^ber  e>assec^rs  in  tfte  vExaticci  sop* 
pSscf-sSssoata  the  spre^-rscise-  w(^ 
some&cescccots  with  other  vibfaahycaivWsL 
Cci  the  UodeSs  41S  arxJ  B12.  the  power  pack  is 
comjdetsfy  encissed  to  reduce  nci^  Air 
intake  and  exttaust  both  s^w^d.  An 
pptScnaf  scemd  rerhiction  parScage  is  availabte 
to  further  reduce  tarise. 


ICE  MODEL  812—350  HP— THE  LARGEST 
VIBRATOR  AVAILABLE  TODAY 
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X.  Tts  cem  MMsI  215  is  ^  aasss 

w£«2E^  p5!s  tfSjsj/exrfascff  ar^SiMte.  And 
fia  215  fes  ^  cJ  fte  l^ss^es  d  tbs  bqsr 
‘■«3  and  ei2— 4j>jSM  sjjppfgis-j.  feg- 

fefflsss-cscifol  pessias?.  s^tensaMs 
i^^S&  hSfdisdfc:'  powsn. 

2.  ISe  £8£ce£:&9  4t  5  is  |sb  pfwjn  fcca 

£J»  coBd  cJ  nseSKia  CanaSa  to  tie  feaj  oI 
iS^gaa  and  toa  SMoos  ^Eng  to  K" 
tfcwscef  caisKacs. 

3.  On  ^  4tS  812:  'sg  ccnacSs  and  s^ges 
xe  tccsSed «»  a  csc/xd  pand  a:  iSe  rear  cl 
£Se  po»(sr  pa^  bi  adsSScn  to  tte  cpEJafeg 
ccrtrds  asd  gaoes.  a  trce*te^*aosang  panel 
is  pnan:^  to  fce^  loeato  and  cottad  pidy- 
Issss  siiocid  rccar.  Opera&tg  osacc- 

^tSoos  ana  also  locdsd  oa  the  cofOid  panel  to 
rensad  operatois,  oJ  prc;^  opetaflng  and 
odieenanss  pTocedures.  A  larga  tod  cost- 

patteasa  is  locatod  beiisaSi  tfcs  control  pand. 

S.  ^  vibrator  funcfions  are  ccntrcCed  from  a 

raaote-ccobctpendant-ASO-footcordattovs 

operation  {rota  any  po^r.  near  L‘to  oifit 
OdOzds  are  prowJed  to  start  and  stop  vibra¬ 
tion  and  to  dose  and  open  tee  hydraoHc 
damp  in  the  drnnr^  head.  A  tight  insScates- 
adegtrale  damping  pressure  Jo  begin  vibra- 
tioa 

5.  The  rugged,  compact  216  power  pack  Is  pro¬ 
tected  by  a  heavy-duty  steel  frame.  The'com- 
binalion  subbase  and  fuel  tank  holds  110 
gallons  of  fuel.  The  unit  has  a  single-point 
lifting  bail.  Hose  connections  to  tea  vibrator 
are  made  with  quick-disconnect  couplers. 
All  operating  controls  are  located  on  two 
side-^-side  panels  at  the  side  of  the  unit. 

6.  The  416  and  812  power  packs  are  totally  en¬ 
closed  in  heavy-duty  sheet  metal.  Air  intake 
through  the  front  door  and  air  exhaust 
through  a  top  door  are  both  upward  to  reduce 
noise.  The  front  door  also  protects  the  hy¬ 
draulic  oil  cooler  and  engine  radiator  from 
damage  and  vandalism.  A  single-point  lifting 
bail  is  provided.  Hose  connections  to  the 
vibrator  are  with  quick-disconnect  couplers. 


■5 
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MODEL  812 

DRIVING  Z-PILING  NEAR 
ST.  LOUIS,  MISSOURI 


i  .  • 

■ 

!  SrEClrlCATIOKS 

1 

j 

1 

1VISAATOR  -r- 

Eccenim  nigcien! 

.  frecpiency  _  * 

Ikxsepower.:  . 
iPiie  cSampins  force 
Uiax.  line  pun  for 


Hydrar&j: 

ICOObi^' 


KysfrauIiC;^ 

11521^^011 


■"  "i-. 

;•■  HytSraufc  HyrJreaBc^f  * 
■-  ISiWirvAs^  2374{C3-^ 
in  42&-isC0i^  430-1500  vpia 


SGO-ieOOvpoi  EQO-ISOOvpinl  420-1SC0vpin  430-150qypcil 
'  3-19m(ar'~-'i  14-linch-  -  7-2S  cia. 


..U-%incii  '  3-19  mnC' 
113 --.-f;  115. 
.SOIcss  .,--.-  -  45  tomes 
-40  Ions 3610011^! 


1220  - 
IlCOtons. 


-  7-25  inoL 
220 

^  91  tonnes -ss 


•|40tons'-f'.~  |36tonnes  1.' 


rydrao^  f^fsJraoGc^^ 
3600in43s.  4143ks-^'^ 

75q;1^¥ptn  756-1200^-n 
J4-1  tncfi.  12-25 
2M''— '  3S0''>-^'S£ 
100  tons 91tot!«*ar^^ 
r^t^  36toiinS"^' 


I  weishl.  j  450qibs~-  ^2042^-  ~  }  jia2001bs  54^  14^  U»  -J6570 


r.'Withhead  .  ■■  '"'I-*" 

lengSj.-'d  47  in.'J.  1 11M  awL 96  itL  :'ZZfjk. 

iwidUi '  12 ia,-.  .  305 22 itC'A.i=vr 

■Throat  vndlh  '  .  12  in.'  ~  '  ' '  335  mm.. j  12  inT^.  i 

ijieioht  with  head  73m.-~.  •  1M1  mn£^  i  105.ia-£’i 


pieisht  with  head 


.1931  mm.: 


^Height  irithout  head  1 33  -j  1727  mm. ' 


12 in.  ..  i.] 
105.1^^;.: . 
76  ia  *' 


2440i!^‘-l 
560jam.'s,' 
305  mm.  ,■■. 
2570  pan. 
1930  mm. 


96 in...’-. . 
24  jn. .. 

12  itC  *7; 

117iri._'' 
:83in.-  ■- 


!  24^mm::^§ 

610 

305mm;‘T!2SS 

2970 

2235 

"  -'fn-STS 


t  POWER  PACK 
fxype 

[Engiim”  "  ■ 

I;Korsepower,-max. 

Weight _ _ 

Length 
Vfldth 
[Height  ’ 


SJydmuiic  -  |Hydraufic“./  •  Hydraulic 
CAT^  "  iCAT3208li  .  AC 21000 
175  ,~  -f  -  17S  ;  !-  .-.r1  375 

7500  lbs_  ”  3403  kg.  J  .  14.000  lbs 
96  in.  '  2453  mm.^  154  in. 

60  ia.-  -  -1524  mm.  A  60ia-K- 


11727  mm.  -V  190  in."' 


Hydraulic 
AC21000 
375  . 

6355  i^T’- 
3910  m(a_- 
’  1525  mm. 

'  2290  mm.' 


Hydraulic  _ 
AC  25000 
450  .■  -7 
15.500 1'bs 
154la  ' 
eOin."  i- 
90  ia 


Hydraulic 
AC  25000 -7^ 
^  - 
7035  kg." 

•  3910’mm.li^ 
1525  mm. 

2290  mm. ' 


-  ;  L-LENGTH 
W-;W1DTH_  •  _ 
-r-'TW ‘THROAT  iWIDTH 
H-HAMMER  HEIGHT 
■  HHiHEAD'HBGHT 


Constant  improvement  and  engineering  ^ogresi  nwtke  il  necesviry  we  reserve  tlie 
nehl  In  make  soeeifiratinn  eauinment  anil  Ofirw  o 


MODEL  216  SPECIRCATICKS 

VmUTION  SUPPRESSOR-^/  aaa  fe*  pcR  Isr  cisr^s- 
Sca.  S«:»«a  uj^es  tSsabstssacias^cnae  Ebe  Uca 
vterstion  ease.  BaSHa  saSeif  s9s^  •sacfs-poRd 
tsa  eras*  ftae^  REer  bas  re^eaeeat^b  r»r:»nt.  Meo- 
tifaaSaq  of  7£33  Es. 

VIBRATION  CASE— Tiao  tcztnni  lifiya  ceccSad  OA 
gAg>«ri  ssais.  Sajsg  sastfsea  as  spatris^ 

fsCitf  be^i;^  H/dra:;fi=  seesr  ijccftsej  a:  ead  ef 
case.'Ucecr  aad  esees&ie  sbabs  esgr^esNd 
by  sear  t?aas  ta  eaaairt  yfxacrttcaAa.  Sgtota  kbri* 
sirs:£ss.  Usttf  cried  as  115  K?  as  ld9  GPM  asd 
2C09^PSl.  Vibcaiaea  feegseagy  2S0  lo  1600  iribretigcs 
per  aeatde.  Argftacde  fcxix. 

ORIVING/EXnUCTMG  HEAD  —  OoebSe-as^  bydracSc 
cySader  (53  tsas  a:  2SC&  PSIL  RepUceasM  yi^asg 
|ass  accep:  vaaocs  types  aad  el  pAes^  CyfiEder 
SPard  pretecs  tsydea:^  cyEedsr. 

POWER-PACK— Presesd  by  beairydety  sSeti  baae.  110 
paSen  teel  tanlc  iebepral  wd>  square  sabbase. 
SibsSe  pciet  fet^ag  aSacraaeeL 

CSESEL  ENGINE— CAT  32C3  ^eseL  Sgbt  eyibder  OXV. 
Cbplaceaeai  635  cu.  in.  Sere  A  sbeke  4S  x  SO  inebes. 
Kersepewer  160  at  24S0  Rr14L  Torque  400  ft.  fits,  at 
1400  R?i4.  CeffiSastan  sgstea  la^  cyste.  nsnuSig 
aspiraSd. 


KTDIUtSJC  SYSTEM 
Type— Open  Lesp 

RMtryeir— 270  gaSsa  ctgaciy.  Al  aaeel  welded  coo- 
sbacbcn  «ia  baegraf  batSes.  Ceacsed  accMs  and 
Mener  eSi  siqsa  gage.  Cavity  tar  tesotrsber  beeser. 
Res  by  esecal  puaap. 

RNtf*  nebvn  fine,  fad  fisw.  2  aNcren  replaeeesle 
cybTdge  wias  bypass  preoeedbo  and  bypass  rtfeator. 
PedKp  fea  sbaber. 

Pif  I  Drive  pesap  100  GrSL  2000  FSt.  Gamp  po^ 
61^  GPU.  2000  PSL 

Ceatral  Valees— Preeftien  two  and  Iscr-way  vai^ 
Uab  and  rfaTp  circuit  reSef  vaSveL  Masioagi  o^- 
atsag  pressure  2000  PSL 

Heal  Etflianpef  FlB  fiew.  fin  a.nd  brbe;  oil  and  aet. 
Heaea— ISSi  ieeb  O  vibrater  tseter  drive  and  tioini 
hoses.  H  taeft  K>  eSaap  pressure  and  rebm  hoses. 
^  inch  acaei  case  drain  hssau  AX  ICO  teet  Ic:^ 

CONTROL  PANEL  mSTRUMENTATION— Tachooeter.  E.> 
$be  water  tts^erabbe  gage.  Ermine  oil  pressure  gage. 
Asreter.  Engine  hour  oeter.  &^ine  surt  switch.  Orsve 
pressure  g^e.  Garp  pressure  g^e.  Vibrator  power-en 
switch. 

CONTROL  P£NDANT-<rHand  held.  £0-loot  cable.  24  veft. 
Vibrebr  sun-stop  switch.  Ctasp  dose-open  switch. 
LngScatsf  Bght  lor  edequate  camping  pressure: 


MODa  416  SPECIRCATIONS  ' 


./ 


V16RAD0N  SUPPRESSOR-ferty  ten  fi-ne  puO  lor  ezirao- 
tiocL  EigM  rubt^r  elasuoers  isoau  aane  tine  Uoa 
vtbradoa  case.  BviMn  saiety  steps.  Single  anach-point 
for  crane  line.  Conuins  £S  gaSen  per  mnule  5000  psi 
filter  on  meters  pressure  bne.  Fitter  has  repl^abto 
elements.  I4anifeld  dtsbibuies  hydrauSc  fluid  to  two 
motors  and  clamp.  Norwibraiu^  weight  of  4500  lbs. 
assists  drmng. 

VIBRATION  CASE— Four  eccentric  weights  mounted  on 
paranel  shaiu.  Shafts  mounted  in  he^-duty  sphencal 
roiar  bearings.  Two  hydraulic  motors  mounted  at  end 
of  vibration  case.  Ltetors  and  eccentric  shahs  connect¬ 
ed  by  gear  train  to  maimain  synchronization.  Splash 
lubricating  system.  Motors  rated  al  110  HP  each  a;  80 
GPM  and  5000  PSI.  Bolt  pattern  in  bottom  accepts 
standard  driving  heads.  Vibration  frequency  480  to  1600 
vibrations  per  minute.  Amplitude  Vf  \  tnen. 

OHIVING/EXTRACTING  HEAD  —  Double-acting  hydraulic 
cylinder  (100  ton  at  4000  PSI.  125  ion  at  5000  PSi).  Re¬ 
placeable  gripping  jaws  accept  various  types  and  sizes 
of  plies.  Cylinder  guard  proiecis  hydraulic  cylinder. 
Removeable  pile  guaid  direcu  pile  Into  gripping  jaws. 

POWER  PACK— Totaify  enefosed  in  heavy-duty  sheet  meui 
13S  gallon  fuel  tank  integral  with  square  tubing  sub¬ 
base.  Air  intake  and  exhaust  upward  for  quiet  operation. 
Smote  point  hlimg  aliachmenL  Sheet-meui  door  closes 
to  protect  engine  radiator  and  hydraulic  fluid  heat 
exchanger. 

DIESEL  ENGINE— Atlis-Chalmers  21000  diesel.  Six  cylinder 
O  H.V.  Displacement  844  cu.  inches.  Bore  and  stroke 
SV4  x  6V&  inches.  Horsepower  (max.)  375  at  2100  RPM. 
Governed  RPM  2000.  Peak  torque  (net)  1048  Ft.-Lbs.  @ 
1400  RPM  Electrical  system  12  volts,  positive  ground. 
Combustion  system  4  cycle,  turbocharged  Cooling  sys¬ 
tem  16  gallons  liquid.  Batienes  (2)  60,  Air  Cleaner— 
dry  type. 


HYORAUUC  SYSTEM 
TjT»a— Open  Loop 

Reservoir— 345  gallons  capacity.  All  steel  welded  con- 
strucbcn  wipi  integral  baffles.  Ctean-ovt  access  and 
exterior  oil  sight  gage.  Cavity  for  wnmersion  heater.  Fi2s 
by  manual  pump. 

Filtefs— Return  line,  fu8  Bow,  10  micron  replaceable 
cartridge  widt  bypass  prctecbon  and  filter  bypa^  indi¬ 
cator.  Pick-up  Ime.  full  flow.  75  micron.  replaceabU 
cartridge  with  bypass  protection  and  lilter  bypas  bdi* 
catof.  Drive  pressure  Cne.  full  flow,  10  micron,  replace¬ 
able  cartridge  wii.h  bypass  protection  and  filter  bypass 
^icator.  Bypass  on  pick-up  or  return  lines  cutomabc- 
atly  shuts  down  diesel  engine. 

Pumps— OrK-e  pom?  85  GPM.  5000  PSL  Gamp  pump 
6%  GPM.  5000  PSI. 

Control  Vahrts— Precision  two  and  four-way  valves. 
Main  and  circuit  relief  valves.  A^imum  operatma  pres¬ 
sure  5000  PSL 

Heal  Exchanger— Full  Bow.  fin  and  lube,  oil  and  air. 
Hoses— IY4  inch  ID  vibrator  motors  drive  and  return 
hose.  H  inch  ID  clamp  pressure  hose.  Tk  inch  ID  clamp 
relum  and  motors  case  drain  hose.  All  150  feet  long. 

CONTROL  PANEL  INSTRUMENTATION  —  Hydraulic  fkiid 
monitor.  Drive  pressure  gage.  Clamp  pressure  gage. 
Shut-down  indicator  lights  lor  engine  overspeed,  engine 
water  overheating,  engine  oil  pressure  being  low.  oU 
return  filter  being  clogged,  pick-up  filter  dogged,  high 
hydraulic  fluid  temperature.  Engine  Uchomeier.  Main 
power  switch.  Engine  start  button.  Shutdown  reset 
switch.  Engine  oil  pressure  gage.  Engine  water  tenv 
perature  gage.  Ammeter.  Engine  hour  meter.  Engine 
thfottle.  Engine  stop  knob. 

CONTROL  PENDANT— Hand  held.  50-fooi  cable.  24  volt. 
Buttons  to  start  and  slop  vibration.  Switch  to  dose  and 
open  driving/exiracting  head.  Indicator  light  for  ade¬ 
quate  damping  pressure. 


(p-ij) 


MODEL  812  SPECIFICATIONS 


VmUTlON  SUPPWESSOn  roctftsa  abw  pdl  for  nst»c- 

'  Tky.  Ggfa  rucser  easttcsefs  fadM  erao*  ioe  frea 
ease.  3<ee><»  seSeijr  sfops<  Sn^ie  esesrv-sofot 
tsr  erene  fine.  CenUses  12S  gaSsa  ptr  caiaufo  5009  PSt 
CCer  oa  ac-ers  uessvee'  fesc.  FUa  tas  repfocesMe 
e!e=eftL  Meesfofo  ^s:^sc:ses  fo  :«o 

aeuss  end  cfosrpu  rfoa-viSesU^  «e^&t  e!  4500 
assisssCtrineig. 

VIBRATION  CASC->S^  eecer4ric  veigbtt  s^ceued  ea 
peraSel  saans.  Saess  acceaed  b  aea«y^*9  spaerieel 
r^fof  beeria^  Two  bydrauds  e:sfo»  laotated  ca  vbra- 
dea  case.  Uexrs  aad  escc.'aric  sftaSs  ccnaeefod  by 
cear  (rain  fo  flujataa  synsbraatiadsa.  Sptasn  iutdeai* 
fog  sys:ea.  Meters  rated  a(  175  K?  eaen  al,l2$  GPU 
a.nd  £009  PSL  Boa  paaem  in  besoa  aeeeps  standard 
d:^.g  beads.'  Vforadso  (recuen^  750  fo  1200  vfora- 
^:as  cunde.  AapStede  la**!  fo^ 

DRlVlNG/EXTaACTtNG  HEAD  —  Dccbte-acSfog  bydreuSc 
c/lfo^  (ICO  ten  a:  4000  PSf.  125  ten  at  5COO  PSQ.  Re* 
piaceable  gripping  jaes  accept  varfots  types  and  saes 
ef  pites.  Cylinder  guard  prctecte  bydraube  eytkider.  Be* 
insveabte  pifo  g-JOe  directe  pite  fold  gripping  laws. 

POWER  PACX—Tc!a9y  enctesed  in  heavy*du:y  sheet  cietaL 
135  galten  fuel  tank  integral  «nte  sguare  tubing 
base.  Air  fotaice  arxl  exhaust  upward  ter  guiet  eperaiicn. 
Sfogte  pofot  siting  aaacrunenL  Shee^ntetal  door  cfosas 
te  protect  ermine  radiator  and  bydrauCe  (fold  beat 
exebangdr. 

OlESEL  ENGINE— ASis-ChafotefS  25000  dieseL  Six  cylinder 
O.H.V.  Oxsptacernent  844  cu.  foeftes.  Bore  A  sbcke 
5%^x  6%  inches.  Kersepdwer  (taax.)  450  at  2100  RPS.L 
Governed  flPM  2COO.  Peak  tergue  (ne*4  1243  (t4fcs.  @ 
1500  RPM.  EJecUical  system  12  voRs.  positive  ground. 
Combustion  system  4  cycle,  turbocharged,  fotcrcooled. 
Cooling  system  16  gallon  Sgu'td.  Banenes  (2)  80.  Air 
Cleaner— dry  type. 


MODEL  416  EXTRACTING  14"  H-BEAMS 
IN  WASHINGTON,  D,  C. 


HYDRAULIC  SYSTEM 
Type'  Open  Loop 
Reservoir— 3«5  gaSons  capaefty,  A3  steel  *elded  con- 
struetien  widi  integral  bathes,  dean-out  access  and 
exterior  oil  s«g.M' gage.' Cavity  ter  founersien  beater. 
Plsis  by  ma.nuai  pump. 

FiliH»»Ttetem  line,  tel  Cow.  10  micron  repUceabte 
cartridge  «iSi  bypass  proteeden  and  uxtt  bypass  fod»- 
cater.  Pick-up  Ene.  foS  Cow.  75  micron,  replaeeable 
cartridge  wbi  bypa^  prctecdon  and  tiher  bypass  Indi- 
cfoor.  Drive  pressure  line,  full  Dow.  10  micren.  replace¬ 
able  cartage  wisi  bypass  protection  and  fitter  bypass 
fogioater.  Bypass  on  piek-rfo  cr  retern  fanes  autofftefic- 
aby  shuts  doivn  diesel  ertgfoe. 

Puope— Drbe  pump.lTS  GPMl  5009  PSl.  Ctamp  pifotp 
6)2  GPU.  5009  PSL 

CoAtrcl  Valves  — Precisico  two  and  four-way  valves. 
Main  aed  circuit  relief  valves.  Maximum  eperatfog  pres¬ 
sure  PSL 

Heat  ^changer— FuU  Sow.  fin  arte  tube,  oil  and  Hf. 
HotM— 1%  inch  10  vibrate  motors  drive  a.nd  retem 
hose.  inch  ID  damp  pressure  and  return  hoses.  % 
inch  motors  case  drain  hose.  AS  ISO  feet  tong. 

CONTROL  PANEL  INSTRUMENTATION  —  Hydraulic  fluid 
ecniter.  Drive  pressure  gage.  Ctemp  pressure  gage. 
Shutdown  indicator  fights  lor  engine  overtpeed.  engme 
water  overheating,  engine  oil  pressure  befog  tow.  oil 
return  fitter  bdng  clogged,  pick-up  (itter  ciog'^ed.  high 
bydraufie  fluid  temperatere.  Engine  tachometer.  Mam 
power  switch.  Engine  start  button.  Shutdown  reset 
switoh.  &tgfoe  oil  pressure  gage.  Engine  water  tempera¬ 
ture  gage.  Ammeter.  Engfoe  hour  meter.  Engine  thrcaie. 
Engfoe  step  knob. 

CONTROL  PENDANT— Hand  held.  SWoot  cable.  24  volL 
BuRocs  to  start  end  step  vibration.  Switch  to  close  and 
open  driving/ezuacting  head.  Indicator  fight  (or  ade¬ 
quate  clamping  pressure. 


MODEL  812  INSTALLING  30-66*  DIAMETER 
CAISSONS  85'  LONG  IN  WEST  VIRGINIA 


12-02  FOnWDATIOK  CURTAIH  GRODTIWG 

Description  Page 

Location  and  Description . Q-1 

Grouting  Procedure .  Q-6 

Equipaent . .  Q-9 

Hoaenclature . . . Q-20 

Coaputerized  Grouting  Records .  Q-22 

Statistical  Data 

Suanary  of  Grouting  Statistics .  Q-27 

Right  i^utnent .  Q-38 

Valley  Section . Q-44 

Left  Abutaent .  Q-57 

Curtain  Grouting  Summary  -  By  Hole .  Q-63 

Pressure  Test  and  Grout  Take  -  By  Hole .  Q-72 

Q-82 


Additional  Foundation  Grouting. . . 
Post  Grouting  Exploratory  Borings 


Q-88 


12-02  FOUXDATIOX  CURTAIK  GROUTIS'G 
Location  and  Description 


General 

Impervious  core  section  of 
dam  foundation. 

Top  of  rock 
2  to  5  paralle'l  lines 
20’  center  to  center  spacing 
between  primary  holes. 

1  to  2 

Drilling 


■Location: . . . . 

Surface: . 

Grout  Lines:. 
Hole  Spacing: 

Zones: . 


Method: . 

Hole  Diameter: 

Angles: . 

Drill  Depths:. 


Rotary  drilling 
1-7/8  inch 
Vertical  to  60» 
20.5’  to  98.0’ 


Pressure  Testing 


Connection: . A.ir  packer,  close  to  surface 

Pressures: .  5  psi  to  20  psi 

Minimum  Time: . . .  5  min 


Grouting 


Method: .  Stage  grouting  -  split 

spacing 

Type: .  Water  t  cement  type  I  II 

Mix: .  6:1  to  0.75:1 

Connection: .  Air  packer,  close  to  surface 

Pressures: . . .  4  psi  to  25  psi 

Hole  Completion: .  When  hole  "holds"  3/4 

grouting  pressure 


Grout  Lines 


Line  "A" 

Location: .  16’  U/S  of  centerline,  sta. 

H34  to  9+96 

Angle: .  10°  upstream 

Fans: .  left  and  right  abutments 

Zones: 

1  .  0’  to  20’  vertical  depth. 


primary  and  secondary  holes 
required. 

20’  to  60’  vertical  depth, 
primary  holes  required. 


2 


12-02  FOUSDAT-IOK  CURTAIK’  GBOUTIKG 
Location  and  Description  (cont) 


Grout  Lines  (cont) 


Line  "B” 

Description: .  Optional  line  determined  on 

grout  takes  in  lines  "A"  and 
“C". 

Location: .  8’  upstream  of  centerline > 

sta.  7+35  to  5+05,  and  3+75 
to  3+15. 

Angle : .  Vertical 

Zones: .  one  zone,  0’  to  30’  or  0’  to 

35'.  Primary  required  with 
secondary  holes  being 
required  between  sta.  7+35 
to  5+05. 


Line  "C" 

Location: .  Centerline,  sta.  1  +  20  to 

9+97. 

Angle: . . .  30°  toward  abutments  with 

over  lap  area  in  valley 
bottom. 

Fans: .  Left  and  right  abutments 

Zones: 

1  . .  0’  to  50’  vertical  depth, 

primary  and  secondary  holes 
required. 

2  . . .  50’  to  75’  vertical  depth, 

primary  holes  required. 


Line  "D" 

Description: .  This  line  was  added  to  treat 

broken  rock  zones  in  the 
valley  bottom. 

Location: .  20’  downstream  of 

centerline,  sta.  6+75  to 
4+95. 

Angle: .  Vertical 

Zones: .  One  zone,  0’  to  35’  depth, 

primary  and  secondary  holes 
required. 


(Q-2) 


12-02  FOUS'DATION  CURTAIK  GROUTIKG 
Location  and  Description  (cont) 


i 


Line  "E" 

Description:  This  line  was  added  to  treat 

broken  rock  zones  in  the 
valley  bottom- 

Location: .  37'  upstream  of  centerline, 

sta.  6+40  to  5+00. 

Angle: . . vertical 

2ones: . . . One  zone,  0’  to  35’  depth, 

primary  and  secondary  holes 
required. 


Other 

Description: .  Various  holes  placed  to 

treat  joints,  bedding  planes 
and  contact  grouting  that 
was  not  treated  by 


foundation  curtain  grouting. 

Location: .  Various  locations  and 

arrangements  within  the 
impervious  core  section  of 
the  dam  foundation. 

Angle: .  vertical  to  30» 

Zones: .  one  zone,  various  depths 


with  a  maximum  of  10’, 
secondary  holes  not 
required. 


€ 


(Q-3) 


12-02  FQUNDATIOK  CURTAIL  GROUTIK^R 
Location  and  Description 


CftCUT  twc  ♦*’«CaOUt  HOett  •Atutaco  lO' tPSTHCAM 


12-02  FOU.ODATIOK  CURTAIN'  GROUTING 
Location  and  Description 


GROUT  LIME  *E* -VERTICAL  -  37'  of  t 


ait  vtt  IiCiaI, 

vC  *t  (LplR 

GROUTING  DETAIL 


12-02  FOUN'DATIOM  CURTAIN  GROUTIN'G 
Grouting  Procedure  '  ^ 

Preparation 

Complete  overturned  and  rock  excavation  to  final  grade. 
Survey  proper  locations  for  grout  holes. 

Drill  hole  for  nipple,  1.5’  deep,  at  proper  angle. 

-  Water  test  hole,- if  leakage  occurs  then  gravity  grout. 

-  Install  3"  diameter  nipple. 

Drilling 

Align  drill  at  proper  angle  and  complete  drilling  to 
designed  drill  depth  to  bottom  of  zone. 

-  Equipment 

Drill;  CP-65  rotary  drill  mounted  on  a  track  drill, 
stabilized  with  cables  attached  to  air 
powered  tuggers  located  on  the  abutments. 

Bits:  1  7/8  inch  carbide  tipped  bits  manufactured  by 

Christensen  Mining  Products. 

-  If  substantial  drill  water  loss  or  artesian  flow  is 
encountered  before  completion  of  a  zone,  then  the  hole 
was  "staged". 

-  The  hole  was  washed  after  drilling  was  completed. 
Pressure  Testing 


After  the  completion  of  drilling  a  hole  to  the  bottom  of 
the  stage  or  zone,  the  hole  was  then  pressure  tested  with 
water  at  a  minimum  of  5  minutes. 

Equipment 

Packer:  Nitrogen  inflated,  installed  at  2’  depth 
Header:  Equip  with  a  pressure  gauge  (psi),  a  flow 
meter  {cu.  ft.)  and  pressure  relief  valve. 
Pressures  during  testing  was  essentially  4  psi  within 
zone  1,  and  8  psi  in  zone  2. 

If  surface  connections  or  connections  between  holes  were 
encountered,  pressure  testing  would  continue  until  water 
becomes  clear  and  determine  the  effect  on  water  flow  as 
the  connecting  hole  is  plugged. 

If  artesian  flow  is  encountered  the  packer  was  placed  at 
a  20’  depth  and  20  to  25  psi  pressure  was  used  to 
overcome  the  artesian  pressure. 


12-02 


Groutiing- Procedure  (cont) 


Grouting 

-  A  bole  vSs  grouted  if  a^flbw  of  0.2  cu.  -ft.  was 
*  encountered  during  pressure  testing. 

-  Eguipne^ 

Grout  Plants:  30  cu.  ft.  tub  type  sixer,  10  cu.  ft. 

ralloidal  ty^  sixer,  and  20  cu.  ft. 
agitator  tat&. 

Header:  Equip  with  a-pressure  gauge  (0  to=6p 

psi)  and  a  pressure  relief  valve. 

-  Holes  were  grouted  by  using  the  sase  pressures  and  packer 
placesent  as  was  used  during  the  pressure  testing.  . 

-  Grout  nixes  and  voliir.es  used  was  detemined  by  the 
inspector  fros  infomation  gathered  during  pressure 
testing. 

-  If  surface  connections  would  occur,  a  series  of  grout 
circulation  and  caulking  cy<des  would  be  jierfdmed. 

-  If  prei:ature  blockage  of  grout  flow,  or  excessive  grout 
take,  or  excessive  nechanical  dovntise  would  occur;  the 
hole  would  be  washed  out  and  regrouted. 

-  Grouting  was  considered  cosplete,  for  a  hole,  if  3/4  of 
the  grouting  pressure  could  be  saintained  during  grout 
circulation. 

-  A  hole  would  be  "spilt  spaced"  if  the  grout  take  would 
equal  or  exceed  5.0  cwt  cenent. 


Sequence  of  drilling  and  grouting  within  a  given  100' 
section  would  include: 

Prinary,  zone  1,  lines  "A"  and  "C" 

Secondary,  zone  1,  lines  "A"  and  "C" 

Split  space  holes  if  needed;  tertiary,  quaternary,  etc. 
Prinary,  zone  2,  lines  "A"  and  "C" 

Split  space  holes  if  needed;  secondary,  tertiary,  etc. 

Prinary,  line  "B" 

Secondary,  line  "B" 

Split  spaced  holes  if  needed 

Prinary,  lines  "D"  and  "E" 

Secondary,  lines  "D"  and  "E" 

Split  spaced  holes  if  needed 

Additional  grouting;  joint  treatnent,  contact  grouting, 
and  bedding  planes. 
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Grouting  Procedure  (cont) 


Chronological  Sequence  o£  Drilling  and  Grouting 
(Boyles  Bros.  Drilling  Co.) 


21 

Jul 

86 

22 

JF.a 

86 

01 

Aug 

86 

05 

Aug 

86 

05 

Aug 

E6 

24 

Aug 

87 

10 

Sep 

87 

23 

Sep 

87 

23 

Sep 

87 

24 

Sep 

87 

30 

Sep 

87 

30 

Sep 

87 

01 

Oct 

37 

01 

Oct 

87 

02 

Oct 

87 

06 

Oct 

87 

22 

Oct 

87 

29 

Oct 

87 

17 

Dec 

87 

18 

Pec 

87 

20 

Jan 

88 

21 

Jan 

88 

25 

Jan 

88 

28 

Jan 

88 

29 

Jan 

88 

01 

Feb 

88 

04 

Feb 

88 

04 

Feb 

88 

05 

Feb 

88 

29 

Feb 

88 

10 

Mar 

88 

05 

Apr 

88 

06 

Apr 

88 

13 

Apr 

88 

26 

Apr 

88 

28 

Apr 

88 

Mobilization  for  exploratory  drilling,  spillway. 
Begem  exploratory  drilling,  spillway  bridge.' 
Coxpleted'  exploratory  drilling,  spillway  bridge. 
Sealed  exploratory  boles  in  spillway. 

Completed  deaobilization  of  drilling  equipcent. 
Preparatory  seating  for  foundation  grouting. 

Began  cobilization  for  foimdation  grouting. 
Mobilized  exploratory  drilling  equipsent. 

Began  placing  nipples  for  foundation  grouting. 
Began  exploratory  drilling:  holes  EX-1  thru  EX-ll 
Cocpleted  exploratory  drilling:  EX  holes.  * 

Began  pressure  testing  EX  holes. 

Cospleted  pressure  testing  EX  holes. 

Began  sealing  EX  holes. 

Conpleted  sealing  EX  holes. 

Began  found,  drilling  and  grouting;  S-fOO  to  4+80. 
Began  grout  lines  A  S  C  fron  sta.  4+80  to  8+00 
Conpleted  found,  grouting  froa  sta.  3+00  to  4+80. 
Began  grout  lines  B,  D  &  E;  sta.  4+80  to  8+00 
Conpleted  grout  lines  A  &  C;  sta.  4+80  to  8+00. 
Conpleted- grout  lines  B,  D  &  E;  sta.  4+80  to  8+00 
Began  contact  grouting  for  dental  concrete. 
Conpleted  contact  grouting  for  dental  concrete. 
Began  drilling  exploratory  holes  CG-1  thru  CG-9. 
Began  pressure  testing  CG  exploratory  holes. 

Began  foundation  grouting;  sta  1+20  to  3+00. 
Conpleted  drilling  CG  exploratory  holes. 

Conpleted  pressure  testing  CG  exploratory  holes. 
Sealed  CG  exploratory  holes. 

Conpleted  found,  grouting;  sta.  1+20  to  3+00. 
Began  foundation  grouting;  sta.  8+00  to  10+00. 
Conpleted  found,  grouting;  sta.  8+00  to  10+00. 
Conpleted  foundation  curtain  grouting. 

Began  drilling  drainage  holes  in  spillway  walls. 
Conpleted  drilling  drainage  holes  in  spillway. 
Conpleted  denobilizing  equipnent. 


-  All  exploratory  holes  were  4-inch  dianeter  EX  and 

CG  refers  to  the  hole  numbers. 
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Equip=ent  List 
(Boyles  Bros.  Drilling  Co.) 


30  cu. 
10  cu. 
20  cu. 


Grout  Plantg 

ft.  tub  type  aixer,  special  Bade 
ft.  Cheagrout  colloidal  type  nixer 
ft.  agitator  tube,  special  oade 


Grout  Puaps 

Moyno  3L10  progressive  cavity  puaps 
Moyno  3L3  progressive  cavity  punp 


o 

2 

2 


Hotarv  Dri 1 1 g 

C.  P.  65  air  drills  counted  on  air  tracks 

Ingersoll-Hand  air  tracks 

Longyear  44,  truck  counted  core  drills 


Sits 


i3 

1 

1 


...  .  onl ling  and  Grouting 

iu  Chrisdrill  carbide  plug  type  20-387-445 
Ak  size  diaaond  plug  type  bit 
AK  size  drag  bit 


1 

1 


I 

I 


Drain  Holes 

XXBK  size  Christensen  core  bit  type  20-152-385 
NA  size  Christensen  concave  plug  type  20-186-052 

_  Exploratory  Drilling 

(-inch  tricone  roller  rock  bit 
4 -inch  diamond  core  bit 


Air  Compressors 

130  Ingersoll— Rand  air  compressor 
750  Sullair  air  compressor 


1 

2 

1 

2 

1 

2 
2 


Miscel laneous 
227T  Sellick  fork  lift 
Garden  Denver  air  powered  water  pumps 
Water  supply  tank 

Ingersoll— Rand  4,000  lbs*  air  tuzcer 
Supply  trailer  (-wgser 

F2S0  Ford  4X4  trucks 
Light  plants 

Grout,  water  and  air  lines;  gauges;  meters 
Cement:  Kosmos  type  I  and  II,  94  lb.  bags 
Water  source:  Blaine  Creek 


etc. 
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12-02  FOUMDATtOX  CURTAIN'  GROUTING 


Equipacnt 


JeJ  Rutl'r  ft 


cMiwc  (jirout  Plsnt 

&  Delivery  System 

has  developed  this  new  self-contained  performance  proven 
grout  inixing  and  delivery  system  with  contractor  inspired  Innovations 
including: 

■  Versatile  mixing  range 

■  Fast,  mobile  set-up 

■  Dependable  performance 

■  Safe  operation 

■  Self-Contained 

■  Rugged  construction 

■  High  volume  capacity 


Operator  safety,  convenience,  and 
functional  innovations  provide  efficient 
set-up  and  increased  production.  For  rapid 
site  to  site  set-up  the  entire  grout  plant  is 
mounted  on  a  dual  axle  trailer.  A  completely 
homogenous  mix  is  assured  with  virtually 
any  mix  using  our  exclusive  two  mode 
system  with  a  horizontal  paddle  agitator  for 
complete  mixing  of  heavy  cement  and  sand 
grout  and  a  high  speed  Vacseal  pump 
circulation  system  for  quick  and  thorough  . 
mixing  of  light  and  medium  grout.  Use  of 
the  Vacseal  pump  circulation  mixing  system 
eliminates  the  need  for  special  auxiliary 
mixing  tanks  and  permits  more  rapid  mixing 
and  continuous  grout  delivery. 

The  holding  tank  or  sump  is  mounted 
adjacent  to  the  mixing  tank  and  is  equipped 
with  a  rapid  agitation  system  to  keep  even 
the  thickest  mixes  in  suspension  for  high 
volume  delivery  to  the  hole. 

Smooth,  constant  delivery  of  grout  to  the 
hoie  is  assured  with  a  Robins  and  Myers 
Moyno  pump.  This  helical-screw,  rotor-type 
pump  maintains  uniform  flow  without 
pulsation  and  allows  a  broad  range  of  pump 
delivery  rates.  Vihatever  mix  is  desired,  this 
highly  efficient  grout  plant  system  is 
designed  for  uninterrupted  high  volume 
batch  load  delivery  to  the  hole.  This  all  adds 
up  to  the  first  broadspectrum,  fully 
integrated  grout  plant. 


Strrtets 
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DRILUMG  COMPANY 


Grout  Plant  and  Delivery  Syste 


Water  Meler- 

As  each  batch  is  prepared  for  primary 
mixing,  a  resetting  digital  water  meter 
aixuratety  determines  water  input  to  the 
mixing  tank.  This  helps  assure  formulation 
of  proper  mix  ratios. 

lintake.  Return  to  tank. 


!W 


Hcgh  epeeu  Vaeseal  nixing  pump. 

Primary  Mixing 

The  soluble  foot  mixing  tank  provides  iarge 
capacity  two-mode  mixing.  A  horizontai 
paddle  agitator  assures  complete  mixing  of 
heavy  cement/sand  grout  with  paddle 
speeds  up  to  62  r.p.m.  Light  and  medium 
grout  used  in  most  applications  is  rapidly 
mixed  by  diagonal  tank  circulation  through  a 
GaligherVacseal  Pump  for  complete 
colloidal  suspension  of  all  grout  particals 
using  a  high  speed  impeller  rotating  at  1700 
r.p.m.  Each  agitation  system  provides  a 
thoroughly  mixed  homogenous  grout. 

When  heavy  grout  is  being  mixed  the 
Vacseal  pump  circulation  system  can  easily 
be  bypassed. 


Mixing  tank  with  safaiy  bag  breaker  and  safety 
screening  holding  tank. 


Water  Meter* 


Primary  Mixing,, 


Safety  Innovations 


Holding  Tank/Sump 


Holding  Tank/Sump 

Mixed  grout  can  be  quickly  transferred  from 
the  mixing  tank  through  a  power  activated 
4-inch  butterfly  valve  into  the  30-cubic  foot 
sump.  A  ^)lade  type  agitator  keeps  the  grout 
thoroughly  mixed  with  a  speed  range  of  0  -  3o 
r.p.m.  The  large  capacity  of  the  mixing  and 
hoiding  tank  combination  is  designed  to 
maintain  continuous  high  volume  delivery  to 
the  hole. 

Hole  Delivery  System 
A  Robins  and  Myers  Moyno  3L10  Pump 
delivery  system  transfers  the  prepared  grout 
mix  from  the  holding  tank  to  the  hole.  This 
system  assures  constant  uniform  flow  to  the 
hole  without  pulsation,  even  when  pumping 
heavy  grout.  High  volume  continuous 
delivery  is  possible  up  to  100  G  P.M.  and  300 
P.S.I.  Variable  pump  delivery  is  provided  by 
a  lour  speed  Ford  T-9  transmission, 
transmission. 

Power  Source 

Mobil  grout  plants  are  available  for  either 
hydraulic  or  air  powered  operation.  Both 
systems  are  self-contained  and  offer  similar 
operational  specifications.  The  hydraulic 
model  utilizes  Sunstrand  hydraulic  pumps 
and  motors  and  is  powered  by  a  353  Detroit 
Diesel  engine.  For  air  powered  operation  a 
600  C.F.M.  compressor  is  required  to  power 
the  series  200  EIMCO  Air  Motors  used  on 
this  model. 

Trailer 

Heavy  duty  three-tiered  construction  is  used 
in  the  frame  to  support  all  system 
components.  Twin  axles  assure  long  towing 
life.  A  pentle-towing  eye  is  provided  for 
quick  hook-up  for  site  to  site  and  general 
towing.  Four  drop  leg  jacks  stabilize  the 
frame  when  the  plant  is  operating  and  are 
easily  retracted  for  travel. 

Safely  Innovations 
Operator  convenience  and  safety  are 
important  factors  in  achieving  consistant 
high  grouting  performance.  All  powered 
moving  parts  are  fully  enclosed  or  screened 
to  prevent  accidental  operator  contact.  A 
heavy  duty  bag  breaker  is  provided  on  the 
mixing  tank  for  operator  convenience  and 
safety.  Solid  work  platforms  provide 
efficient  access  to  each  wo.'k  area  and  are 
safety-equipped  with  sturdy  ladders, 
kickboards,  chains  and  rails. 


"Air  powered  model  is  shown. 
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DEPARTMENT  OF  THE  ARMY 

wAfEmvAn  cxKAiwcNr  wAnon.  conn  or  enoineca) 
ro.toi  ui 

MCAMUU.  UlSElESim  SIIMUl 

JUrch  2,  1987 


Structure*  liboretory 
Cenent  and  Fozzblan  Unit 


Kr,  WllliEEa  J.  Quinn 
Chief  Chemlat 

Kosbo*  Cement  Coopany,  Inc. 

P.  0.  Box'  72319 
loultvllle,  Kentucky  40272 

Dear  Hr,  Quinn: 

The  data  and  Information  aubmltted  with  your  request  of 
February  10,  1987  have  been  evaluated  and  found  to  comply  with  the 
requirements  of  Appendix  A,  Cement  Quality  Management  System  (CQHS),  of 
ER  1110-1-2002,  Engineering  and  Design,  Cement,  Fozzolan,  and  Slag  Testing, 
dated  April  S,  1985. 

Effective  March  1,  1987,  the  Koamosdale,  Kentucky,  plant  of  Kosmos 
Cement  Company,  Inc.  Is  designated  as  a  qualified  source  of  ASTM  C  150, 

Type  1  and  Type  11  cement  under, the  CQHS. 

The  CQHS  also  require*  that  you  send  us: 

a.  A  copy  of  each  shipping  document  (weigh  bill  or  bill  of  lading) 
semi-monthly  for  cement  shipped  to  authorized  Federal  projects.  Such  a 
document  shall  contain  the  following  Information:  (1)  contract  number, 

(2)  consignee  and  destination,  (3)  specification  and  type,  (4)  producer, 

(5)  silo  or  lot  numbur,  (6)  quantity,  (7)  date  shipped,  and  (8)  carrier 
Identification. 

b.  A  copy  of  the  test  results  for  each  lot  of  cement  from  which 
material  Is  shipped  under  this  system  as  required  by  the  applicable 
specification,  when  we  request  such  result*. 

c.  Data  on  the  most  recent  20  pairs  as  described  In  paragraph  2b(3)  of 
Appendix  A  every  6  months. 


Sincerely, 


Chief,  Structures  Laboratory 


ENyWONUENTAE 

EAiosAioer 


■(Q-18) 


COAITAl  ENOlHEEAlNa  WEOAUAtlON 

MUASCH  CINTEA  TECHNOIOOE  UlOAATOAV 


mOAAUllCS 

EASOAATOAE 


OIOtlCMWCA, 

MIOeAtOAY 


IIAUCTUWI 

utouioAr 


?omAND 

CEMENT 


KOSMOS  CEMENT  COMPANY.  INC. 

1S301  DIXIE  HIGHVAY 
F.O.  BOX  72319 
LOOISVTT  J  j;  KY  40272 

LABORATORY  CERTIFICATE  OF  TESTS 

SSiipMnt  of _ 19  i'' 

THIS  IS  A  RECORD  OF  TESTS  OR  B!R  FROU  VHICH  SHIPMSITS  SHOVR  VERS  MBS 


XOSMOATAX 

MASONKY 

CEMENT 


Shir^  ^i  to 

BOYLES  BROTHERS  DRILLING 

COKPAHY 

• 

Shipped  in 

BAG 

CWT 

Silo 

Na  15 

Specifications 

ASTM  C-150-85  IT 

Product  POETLAHD 

Sampled 

Testa  9-10-87  . 

PHYSICAL  TESTS 


Compressive  Strengths 


'  3  Days 


Av.  3113 


CHEIUCAL  ANALYSIS 


(Blaine) 


IniL  Final 

Set  (GUlmore)  2:05  lirs.  5:10  (Vicat) 


Autoclave 


Air  Content 


Silicon  Dioxide  (SiO:) 

22.30 

Aluminum  Oxide  (AU)>) 

4.33 

Ferric  Oxide  (FerOj) 

2.95 

Calcium  Oxide  (CaO) 

62.91 

Magnesium  Oxide  (MgO) 

2.83 

i 

iSuUur  Trioxidc  (SOs) 

2.35 

Loss  on  Ignition 

1.39 

Insoluble  Residue 

.28 

TYicalcium  Silicate  (OS) 

45.5 

TYicalcium  Aluminate  (OA) 

6.48 

Total  Alkalies  as  (NaK>) 

.68 

THE  ABOVE  RESULTS  COMPLY  WITH  THE  SPECIFICATIONS. 


Respectfully  submitted, 
Kotmot  Cement  Company,  Inc. 


rOHN’PATIO?:  CUHTATj^  GROCTTyn 
Xoaenclatur^ 

oSfof  T"'  ProgrS!"^GroCrbILr‘* 

and  were  not  co=p«LrpLgrL^""'^“  " 


A140.0P0F 


Orout  Line  Station  Hole^  Directl^f  Inclination 


Grout  Line: 


Iha?  thfi'^ho?^  parallel  grout  lines 

tnat  tnis  hole  is  a  acaber  of. 


"A"  line: 
"B”  line: 
"C“  line: 
“D”  line: 
"E"  line: 


-R”  Located  16’  upstrean  of  centerline 

-C-  line-  Pf  centerline 

}?"®‘  Located  on  the  dam  centerline 

4-  l^n^'  !?,'  ‘•“'♦•"Stream  of  centerline 

E  line.  Located  3.’  upstream  of  centerline 

Station.  This  indicates  the  location  of  the  hole  in 

9+97  "  stationing,  from  station  1+20  to 

Example:  Station  1+40.0  will  become  IIO.O 

Hole  Type:  •"^icates  the  type  of  hole  in  relation  to  the 

progression  of  grouting. 

P  =  Primary  holes  (1*«  series  of  holes  grouted) 

S  -  Secondary  holes  (2*o  series  of  holes) 

T  -  Tertiary  holes  (3’»  series  of  holes) 

Q  -  Quaternary  holes  (4«»  series  of  holes) 

Direction  of  Inclination: 

This  indicates  the  direction  of  the  hole  angle  in 

to  sSc  ?hf  0“ 

to  boo.  This  character  was  necessary  in  the 

^^^a^^irrf  vaney^ottom. 

k  essentially  the  same 

linr-^30o"“i  the  exception  of  the  fans;  c 

iertic'al  ■  ''  ‘  ^  lines  ar; 
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12-02  FOL'KDATIO^  CURTAIM  GROUTISt’G 
Nonenclature  (cont) 


Direction  of  Inclination:  (cont) 

L  =  battered  toward  the  left  abutnent 
S  =  battered  toward  the  right  abutaent 
U  =  battered  upstrean,  perpendicular  to  centerline 
V  =  vertical 

Fan:  This  is  an  optional  character,  indicating  that  the 

hole  is  a  aeaber  of  a  fan.  Only  grout  holes  in  a 
fan  have  this  extra  character,  hole  nuiabers  other 
than  fan  holes  will  leave  this  entry  blank.  The 
fans  exist  at  the  teraination  points  of  A  and  C 
lines  on  the  left  and  right  abutaents.  The 
inclination  of  these  holes  is  directed  toward  the 
abutaent  on  with  it  is  located.  The  angles  of 
these  holes  vary  depending  on  which  line  the  fan 
located.  The  angle  of  the  C  line  fan  holes  range 
from  30“  to  OO®  toward  the  abutaent.  The  angle  of 
the  A  line  fan  holes  range  froa  10“  U/S  and  0“ 
toward  the  abutaent  to  10“  0/S  and  60“  toward  the 
abutaent. 

r> 


l-< - 20' - »-| 

s-tlo  3+80  3170  3  +  60  'i-tSO  3+40 

Typical  numbering  sequence:  grout  line  "C" 
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12-02  FOUiroATIOH  CORTAIH  GaOHTIWG 
Cosputerized  Grouting  Records 


IHTRODUCTIOH: 

Data  obtained  during  the  foundation  curtain  grouting 
operation  was  stored  and  utilized  by  conputer.  The  conputer 
progran,  "Hicroconputer  Grouting  Data  Package",  is  a  data  base 
package  for  storage,  retrieval,  and  display  of  grouting  data  for 
geotechnical  projects  on  a  nicroconputer.  This  data  base  package 
was  developed  by  the  US  Amy  Engineer  Waterways  Experinent 
Station  and  is  a  project  sponsored  by  the  Office,  Chief  of 
Engineers,  OS  Amy.  criteria  for  a  conplete  grouting  data 
package  were  developed  by  a  task  force  group  of  Corps  of 
Engineers  District  and  Division  representatives  with  experience 
on  actual  projects.  The  criteria  covered  design,  construction 
control,  and  post  construction  operation  use.  This  package 
utilized  a  dBASE  III  Plus  Version  1.1  (tradenark  of  Ashton-Tate) . 


APPLICATION; 

The  grouting  data  base  package  is  intended  to  provide  a 
convenient  neans  for  storing  data  from  field  grouting  operations 
that  can  be  used  as  a  rapid  aid  in  the  following  areas. 

a.  Monitoring  the  status  of  drilling  and  water  pressure 
testing. 

b.  Detemining  the  need  for  grouting  of  stages  and  for 
split  spacing  of  grout  holes  using  project  criteria. 

c.  Automatic  calculation  of  estimated  initial  grout  mixes 
and  gage  pressures  when  water  pressure  test  data  arc 
entered. 

d.  Automatic  calculation  of  sacks  of  cement  used  from  grout 
mix  and  quantity  values. 

e.  Monitoring  the  status  of  grouting  and  quick 
detemination  of  pemissible  areas  for  drilling  and 
pressure  testing  at  the  start  of  each  shift. 

f.  Rapid  display  of  summary  tables  and  graphic  display  of 
pressure  test  water  flow  versus  grout  take  for  selected 
holes. 

g.  Automatic  production  of  daily  pay  item  summary  table  for 
comparison  with  contractor  submitted  quantities. 

h.  Display  of  progress,  quantities,  and  costs  for  better 
assessment  of  likely  overrun  or  potential  problem  areas. 
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12-02  FOLyPATIOX  COHTAIX  GROUTIXG 


Cosputerized  Groutins  Records  icont) 


DATA  EXTRY 


Data  entry  makes  use  of  the  full  screen  editing  feature  of 
dBASE  III  that  allows  a  form  to  be  shown  on  the  monitor  screen 
and  filled  in.  The  field  logs,  used  during  the  drilling  and 
grouting  operations,  were  similar  to  the  forms  shown  on  the 
computer  monitor.  These  forms  included:  (1)  Drilling  Log,  (2) 
Pressure  Test  Data,  (3)  Grouting  Data  (see  page  GB-21).  For  a 
new  grout  hole,  the  basic  data  oust  be  entered  first  into  the 
Drilling  Log  by  hole  number,  zone  and  stage.  Once  the  drilling 
record  is  entered,  daca  for  pressure  testing  and  grouting  can  be 
entered  in  any  order.  Pay  item  quantities  are  entered  from  the 
field  forms  for  each  stage  when  other  entries  on  the  form  are 
completed.  The  grout  pay  item  quantities  are  stored  in  a 
separate  file  and  can  be  viewed  and  edited  separately.  All  data 
entered  are  stored  in  an  appropriate  file.  A  number  of  index 
files  are  used  to  keep  the  data  ordered  by  hole  number,  zone,  and 
stage  or  by  date  or  other  variable  for  rapid  retrieval  of  data. 

Data  can  be  entered  by  using  the  selections  1  thru  5,  shown 
on  the  main  menu  (page  CG-22).  After  the  information  is  entered 
in  the  drilling  records  (selection  #2),  the  hole  can  be  accessed 
for  data  entry  with  pressure  test  data  (selection  ^3)  or  grouting 
data  (selection  #4)  with  grout  pay  quantities  being  stored 
separately  (selection  45).  After  the  initial  data  is  entered  it 
can  be  edited,  printed,  or  deleted. 

The  following  capabilities  during  data  entry  are  included  in 
the  package. 

a.  The  true  vertical  depth  for  slant  holes  is  automatically 
calculated  and  stored  in  the  drilling  data  records. 

b.  Pay  item  quantities  are  automatically  updated  in  the 
hole  data  records  by  zone  when  pertinent  data  is 
entered. 

0.  A  table  of  estimated  grout  mixes  and  grout  pressures  is 
printed  out  for  the  range  of  project  criteria  when  a 
drilling  record  is  entered.  Project  criteria  are  based 
on  water  flow  rates  (cfm)  from  water  pressure  tests. 

d.  When  the  water  pressure  record  is  entered  for  a  hole 
stage,  the  initial  mix  and  calculated  grout  gage 
pressure  are  printed  out. 
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12-02  FOU*  ~ATIOX  CURTAIN'  CHOb'TING 


Coaputerized  Grouting  Records  (cont) 
DATA  RETRIEVAL 


Data  retrieval  and  display  are  done  automatically  using  the 
selections  shown  on  the  menus  (page  GR-22).  Selections  numbers  1 
thru  5  on  the  main  menu  are  used  for  entering  new  data,  editing 
existing  data,  and  reviewing  and  printing  data  on  a  single  aspect 
of  an  individual  hole  (drilling,  pressure  testing,  grouting,  and 
grout  pay  quantities).  Selection  number  6  is  used  to  estimate 
grout  mixes  and  pressures  for  use  in  the  field.  Selections  7  and 
8  on  the  main  menu  are  used  for  statistical  information  and 
summaries  for  the  individual  grout  hole  or  a  given  group  of  grout 
holes. 

Selection  number  7  on  the  main  menu,  "Print  Hole 
Statistics",  utilizes  grout  take  information  in  relation  to 
footage  drilled.  This  selection  has  three  options;  summary  of 
statistics  for  hole  types  (primary,  secondary,  etc.)  within  a 
given  section,  statistics  for  individual  hole  numbers  within  a 
given  section,  bar  graph  showing  vertical  drill  depth  and  grout 
take. 


Selection  number  8  on  the  main  menu,  "Print  Grouting 
Reports",  consists  of  7  separate  selections  as  shown  on  the  "Menu 
for  Grouting  Reports  and  Plot"  (page  CG-22)  Options  I  thru  4, 
on  the  grouting  reports  menu,  utilizes  pressure  testing  and 
grouting  information  per  stage  within  a  given  hole.  Options  5 
thru  7,  on  the  grouting  reports  menu,  summarizes  pay  quantities 
by  hole  numbers  or  dates. 

Option  1,  of  selection  number  8,  is  intended  to  provide  all 
data  for  one  hole  by  zone  and  stage  for  one  or  a  range  of  hole 
numbers.  Option  2  is  intended  to  give  the  status  for  each  hole 
in  the  desired  range  showing  key  results  and  date  of  drilling, 
pressure  testing  and  grouting.  Option  3  provides  a  list  of  water 
flow  and  grout  take  by  hole  number  and  stage  for  a  desired  range 
of  hole  numbers  and  depth  interval  to  summarize  this  data  for  a 
horizontal  interval.  Option  4  displays  water  pressure  flow  and 
grout  take  per  hole  number  for  a  desired  range  utilizing  stick 
lines  which  represent  the  drilled  hole  on  a  scale  of  1  in.  =  10 
ft.  Options  5  and  6  produce  a  summary  of  pay  quantities 
according  to  the  project  form  for  one  date  or  for  a  desired  range 
of  dates.  Option  7  provides  a  quick  listing  of  all  pay  quantity 
data  accumulated  in  the  hole  data  file  to  the  current  date. 


12-02  FOliSDATIOS  CUSTAIX  CROUTIXG 
Coaputerized  Grouting  Records 


DATA  EMTRY  FORMS 


DRILLING  LOG 

PROJECT:  Vatesville  Lake  LOCATION:  C/L,  Center  Section 

STATION:  5+90  ELEVATION:  521.00  HOLE  .NO:  C590.0PR 

INCLINATION:  30  Lt  DIAMETER:  1-7/8"  DEPTH  NIPPLE: 1.5' 

Bottoo  (depth  /  elev.J  Bottoa  (depth  /  elev. ) 

^  DESIGN  DEPTH  TO  Zone  I:  58.0  /  470.77  Zone  II:  87.0  /  445.66 

(  f  Bottoa  [depth  /  elev.J  Bottoa  [depth  /  elev.J 

.ACTL'AL  DEPTH  TO  Zone  1:  58.0  /  470.77  Zone  II:  87.0  /  445.66 

ZO.NE:  I  STAGE:  1  DEPTH  INTERVAL:  1.5-58.0  FEET 

DATE:  11/02/87  DRILLER:  INSPECTOR:  .'I.  NIELD 

DDDDDDDDDDDDDDDDDDDDDDnODODDODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
TIME 

START  END  FOOTAGE  DRILL  ACTION  /  REMARKS 

1155.0  1600.0  58.0  LT.  ARTESIAN  FLOW 

Press  .-my  key  to  continue... 


PRESSURE  TEST  DATA 

PROJECT:  Yatesvilie  Lake  LOCATION:  C/L,  Center  Section 

STATION:  5+90  ELEVATION:  521.00  HOLE  NO:  C590.0PR 

l.Nf’LI.NATION:  30  Lt  DEPTH  Of  PACKER:  2.0’ 

ZONE:  I  STAGE:  1  DEPTH  INTERVAL:  1.5-58.0 

DATE:  11/02/87  INSPECTOR:  Mike  Nield 

FIELD  TEST  DATA 

PRESSURE  INTERIAL  TOTAL 

GAGE  TRUE  (.'UN)  WATER  C.F.M.  REMARKS 

4  25.6  5  7.61  1.52  LT.  ARTESIAN  FLOW 

TIME  (HRS):  0  (MIN):  5  TOTAL  TI.ME  (HRS):  0.09 

Press  aii>  key  to  continue... 


GROUTING  LOG 

PROJECT:  Yatesvilie  Lake  LOCATION:  17/L,  Center  Section 

STATION:  5+90  ELEVATION:  521.00  HOLE  NO:  C599.0PR 

WATER  TEST  DATA 

INCLINATION:  30  Lt  C.F.M. :  1.52  GAGEP.S.I.:  4  DATE:  11/02/87 

ZONK:  1  .STAGE:  1  DEPTH  OF  PACKER:  2’  DEPTH  INTERVAL:  1.5-58 

DATE:  11/04/87 
TIME 

CLOCK  HR  MIN  TA.NK  SACKS  TAKE  C.F.M.  W/C  Pg  Pt  REMARKS 


0919  0  05  .58  3.57  0.71 

s  any  key  to  continue... 


4  31.6 


DATA  ENTRY  OPTIONS 


imHMHNNmmMmNMMmmMNmNmNmMMmmfmmHMiiMHmmm'mmmNfimti; 

:  TO  ENTER  NEW  PROJ/HOLE  DATA  OR  EDIT,  REVIEW,  OR  PRINT  EXISTING  : 

;  1  e  enter  new  data  1  =  skip  back  D  =  delete  ; 

2  :  edit  data  shown  5  =  skip  ahead  record  : 

:  3  :  select  another  record  6  =  print  a  record  7  :  e\it 

Enter  selection  number: 
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12-02  FOU.VPATIOK  CCRTAIK*  GROUTIN'G 
•  Computerized  Grouting  Records 

■'.'AIX  ME.VU 

CRCUTISC  DATA  BASE  FOR  YATESVILLE  DAM  PROJECT 


MAIK  MENU 

TO  ENTER  NEW  DATA  OR.  REVIEK/EDIT  EXISTING  DATA  Selection 

SUMMARY  OF  PROCEDURES - - - --I 

DRILLING  JIECORDS - - --2 

PiiESSURE  TEST  DATA  -  - - - - - - 

■  GROUTING  DATA  ------  -  -----  -  ------  1 

GROUT  PAY  QUANTITIES  FOR  A  GROUT  STAGE  ----  .  5 


LIST  or  GROUT  MIXES  4  PRESSURES  FOR  RANGE  OF  HOLE  NO’S.-  6 


PRl.NT  HOLE  STATISTICS  -  - - - I 

PRINT  GROLTl.NG  REPORTS  .  . . . . 8 

RETURN  TO  OPERATING  SYSTEM  ----  .  y 

Enter  Selection. 


MENU  FOR  GROUTING  RECORDS 
(options  under  selection  iS  of  the  main  menu) 

\ERSIO.N  OF  GROUT  DAT.\  BASE  FOR  YATESVILLE  DAM,  K\ 


MENU  FOR  GROUTING  REPORTS  AND  PLOT  Selection 

FIELD  RECORDS  FOR  ONE  ENTIRE  HOLE - - 1 

DRILLING  AND  GROUTING  SUMMARY  FOR  HOLE  RANGE  ------  E 

WATER  X  GROUT  TAKE  TABLE  FOR  HOLE  .\.  0  DEPTH  INTERVAL  -  -  3 
PLOT  OF  FLOW  VS  SACKS  FOR  HOLE  RANGE  (BY  STATION)  -  -  -  A 
DAILY  PAY  ITEM  RECORD  FOR  SELECTED  DATE-  --------5 

PAY  ITEM  RECORD  SUMMARY  FOR  DATE  RANCF - 6 

PAY  QUANTITA  SUMMARY  FROM  PROJECT/HOLE  FILE  -  -  -  7 

RETURN  TO  DATA  ENTRY  MENU  - - . . 8 


Enter  Selection: 

ro-2Al  _ 


RETURN  TO  OPERATING  SYSTEM 


9 


12-02  FOUNDATIOH  CHRTAIH  GROUTING 
Statistical  Data 
SumaaiY  of  Grouting  Statistics 


Contract  Quantities 

•Contract -  - rActual' 


Estimated 

Descriotion  Quantity 

Unit 

Price 

Amount 

Quantity 

Amount 

Mobilization  & 

Demobilization  1  Job 

$30000 

$30000 

1  Job 

$30000 

Drilling  1-7/8" 

Grout  Holes  23000  LF 

$10 

$230000 

19651.50  LF* 

$196515 

Portland  Cement 

in  Grout  6500  cwt 

$6 

$39000 

4949.06  cwt 

$29694 

Placing  Grout  250  hrs 

$100 

$25000 

430.86  hrs 

$43086 

-  All  quantities  include;  curtain  grouting,  additional  foundation 
grouting  in  the  dam  foundation,  and  partial  payment  for  contact 
grouting  of  dental  concrete. 

This  figure  also  includes  redrill. 

+  This  figure  also  includes  grout  used  for  backfilling  and  wasted 
grout . 


12-02  FOUNDATION  CORTATW  GROITTTWf: 
Statistical  Data 
Sumnary  of  Grouting  Statistics 


Total  by  Grout  Linp.g 


"A"  Line 


Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  rr.Pi 

Cement 

Placed  rcWT^ 

Cement  Rate 
fCWT  /  T.P\ 

Primary 

56 

3,723 

,  1,281.4 

0.34 

Secondary 

47 

1,827 

115.7 

0.06 

Tertiary 

10 

455 

5.9 

0.01 

Total 

133 

6,014 

1,403.0 

0.23 

"B"  Line 

Hole 

3yp.g 

Number 
of  Holes 

Drilling 
Rock  fT.Pi 

Cement 

Placed  fcWT^ 

Cement  Rate 
fCWT  /  LFl 

Primary 

16 

540 

3.6 

0.01 

Secondary 

12 

420 

5.7 

0.01 

Tertiary 

1 

10 

0.0 

0.00 

Total 

29 

970 

9.3 

0.01 

(left 

"C"  Line 

and  right  battered  holes) 

Hole 

Type 

Number 
of  Holes 

Drilling 

Rock  fLF) 

Cement 

Placed  fcwTi 

Cement  Rate 
(CWT  /  LF^ 

Primary 

67 

5,414 

1,558.1 

0.29 

Secondary 

63 

3,880 

324.2 

0.08 

Tertiary 

28 

1,618 

21.0 

0.01 

Quaternary 

2 

30 

0.0 

0.00 

Total 

160 

10,942 

1,903.3 

0.17 
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12-02  FOUHDATIOH  -CORTAIN  GROOTlrig- 
^tafistical  Data 
Summary  of  XSrouting  Statistics  ^ 


Total  by  Grout  Xines 


- 

"D"  Line 

Hole 

Type 

Number 
of  Holes 

Drilling 
,Rock  ^LFJ  - 

Cement 

Placed.  fCWTV 

Cement  Rate 
fCWT  /  LF> 

Primary 

10 

350 

45.5 

0.13 

Secondary 

9 

315 

162.6 

0.52 

Tertiary 

6 

210 

2.6 

0.01 

Total 

25 

875 

210.7 

0.24 

'!E"  Line 

Hole 

Type 

Number 
of  Holes 

Drilling 

Rock  fLF> 

.Cement 

Placed  fCWT^ 

Cement  Rate 
fCWT  /  LFl 

Primary 

8 

280 

183.8 

0.65 

Secondary 

7 

245 

7.8 

0.03 

Total 

15 

525 

191.6 

0.36 

Total 

For  Curtain 

Groutino 

Grout 

Line 

Number 
of  Holes 

Drilling 
Rock  fLF) 

Cement 

Placed  fCWT^ 

Cement  Rate 
fCWT  /  LF) 

A  line 

133 

6,014 

1,403.0 

0.23 

B  line 

29 

970 

9.3 

0.01 

C  line 

160 

10,942 

1,903.3 

0.17 

D  line 

25 

875 

210.7 

0.24 

E  line 

15 

525 

191.6 

0.36 

Total 

342 

19,326 

3,717.9 

0.19 
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12-02  FOUNDATION  CORTATW  CTOTrPTM^ 
Statistical  Data 
Sunmiary  of  Grouting  Statistics 


Total  by  Hole  Tvpg 


Hole 

2iEe 

Number 

of  Holes 

Drilling 
Rock  /T.Fl 

Cement 

Placed  fcWT) 

Primary 

157 

10,316 

3,072.4 

Secondary 

138 

6,687 

616.0 

Tertiary 

45 

2,293 

29.5 

Quaternary 

2 

30 

0.0 

Total  For 

Curtain 

Groutincr 

342 

19,326* 

3.717.9+ 

Additional 

Foundation 

Grouting 

49 

330 

94.8 

Total  For  All 

Foundation 

Groutina 

331 

19.65^* 

3,812.7+ 

*  Figure  does  not  include  redrill 

*  g^routf  include  cement  used  in  backfilling 


Cement  Rate 
.(CWT  /  r.Fl 

0.30 

0.09 

0.01 

0.00 

0.19 

0.29 

0.19 

or  wasted 
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12-02  FOHNDATIOM  CURTAIN  GROUTING 


Statistical  Data 
Summary  of  Grouting  Statistics 


Total  by  Grout  Mixes 
(cwt  dry  cement) 


Grout  Line 

4:1 

3:1 

2:1 

I- 5:1 

1:1 

.75:1 

Total 

A 

48.1 

207.5 

402.8 

256.7 

414.5 

73.4 

1403.0 

B 

0.0 

3.8 

0.0 

0.0 

5.5 

0.0 

9.3 

C 

46.2 

412.7 

639.0 

415.4 

382.3 

7.7 

1903.3 

D 

13.3 

48.4 

87.6 

56.9 

4.5 

0.0 

210.7 

E 

15.4 

44.3 

55.7 

71.5 

4.7 

0.0 

191.6 

Total  cwt 
Drv  Cement 

123.0 

716.7 

1185.1 

800.5 

811.5 

81.1 

3717.9 

%  of  cwt 

Drv  Cement 

3.3% 

19.3% 

31.9% 

21.5% 

21.8% 

2.2% 

100% 

Total  cu  ft 
Grout  Mixed 

553.5 

2508.5 

2962.8 

1601.0 

1217.3 

101.4 

8944.5 

%  of  cu  ft 
Grout  Mixed 

6.2% 

28.1% 

33.1% 

17.9% 

13.6% 

1.1% 

100% 

-  Figures  are  those  used  in  curtain  grouting  and  do  not  include 
grout  use  for  backfilling  and  miscellaneous  grouting,  or  wasted 
grout . 

-  Grout  mixes  (5:1,  2.5:1  and  1.75:1)  that  were  placed  in  low 
quantities  (combined  total  of  1%  cwt  of  dry  cement)  were  added 
to  the  closest  frequently  used  grout  mix. 

-  Figures  for  the  volume  of  "grout  mixed"  (dry  cement  and  water) 
are  estimated. 


12-02  FOUHDATION  CURTAIN  GROUTING 
Statistical  Data 
Summary  of  Grouting  Statistics 

Total  by  Zones 


Grout 

Line 

Zone 

Denth 

Area  of 
Curtain  fSF) 

Cement 

Placed  rcMT> 

Cement  R 
fLBS/SF) 

A  Line 

1 

0-20' 

19,749 

211.5 

1.1 

A  Line 

2 

20-60' 

41,950 

1,191.5 

2.8 

B  Line 

1 

0-35' 

9,847 

9.3 

0.3. 

C  Line 

1 

0-50' 

51,875 

1,402.9 

2.7 

C  Line 

2 

50-75' 

24,565 

500.4 

1.8 

D  Line 

1 

0-35' 

6,310 

210.7 

3.3 

E  Line 

1 

0-35' 

4,900 

191.6 

3.9 

Total 

159,196 

3,717.9 

2.3 

-  Quantities  do  not  include  cement  used  in  backfilling  or  wasted 
grout. 

-  Depth  of  zone  is  in  feet  from  the  rock  surface  and  not 
necessarily  drill  depth. 

-  B  Line  depth  is  0-30'  on  the  right  abutment. 


E  Lines 


(EC-*) 


S2S®®®ooo 

OOOOOOOO^ 

OttOSH  03H* 


Values  represent  accumulative  grout  takes  wltliin  50-root  Increments, 


o 


c 


C  Line  *■  Zone  1  &  II 


PRESSURE  TEST  CFH 


iTyipical  X  Surface  Connection  A  Hole  Communication 


(Q-36) 


12-02 


Statistical  Data 

Right  Abutment 
(station  l+2o’  to  3+85) 

Rcundation  Characteristics 


station  1+20  to  1+60 
Surface  Characteristics 

Rock  Type  at  Surface: .  Thin  layer  of  shales  and 

siltstone  (1/Ower  Kittaning 
Shale  member) 


Surface  Elevations: .  675  to  679  (low  relief) 

Grout  Lines: . A  line:  9  holes  (including  fan) 

C  line:  9  holes  (including  fan) 


Grouting  Characteristics 


Zone  I 

Grout  Takes: .  Moderate 

Connections: .  Numerous  surface  connections 

in  shale  10'  U/S  of  CL. 

Other: . Used  plastic  pvc  pipe  in  holes 

to  prevent  cave-in. 


Zone  II 

Grout  Takes; .  Low 

Connections: .  Numerous  hole  connections  in 

the  A  line  fan. 


Station  1+60  to  3+00 
Surface  Characteristics 

Rock  Type  at  Surface: . Massive  sandstone  (Homewood  and 

Coalburg  Sandstone  members) 

Surface  Elevations: .  574  to  675  (high  relief) 

Grout  Lines: . A  line:  14  holes 

B  line:  23  holes 


(Q-38) 


12-02  FOUNDATION  CDRTAIH  GROUTIHG 
-  ~ 

Statistical  Data 

_  Right-  Abutment 
(station  1+20  to  3+85) 

Foundation  Characteristics 

Station  1+60  to  3-fOO  (cent) 
Grouting  Characteristics 


Zone  I 

Grout  Take: .  Low 

Connections: .  Few  surface  connections  to 

bedding  planes  and  joints. 

Zone  II 

Grout  Take:...,, . Very  low 

Connections: .  Hone 


station  3+00  to  3+8S 
Surface  Characteristics 

Rock  Type  at  Surface: .  Thin  interbedded  sandstones, 

shales  and  coal  members. 

Surface  Elevations: .  536  to  574  (moderate  relief) 

Grout  Lines: .  A  line;  10  holes 

B  line;  4  holes 
C  line:  19  holes 


Grouting  Characteristics 


Zone  I 

Grout  Take: . Moderate 

Connections: . Hum.  surface  connections  to  bd. 

pns.,  frac.,  jts.  and  coal  beds 

Other: . 8  additional  holes  were  grouted 

to  treat  a  hi.  ang.  jt. 

Zone  II: . No  grout  takes  or  connections. 


•  (Qt39)  ■ 


12-02  FOUNDATION  CCRTAIH  GRnTri’Tm; 

Statistical  Data 

Right  Abutment 
(station  1+20  to  3+85) 


HQj.es  With  Cement  Rates  Higher  Than  n  19  fcwt/lf\ 


Hole 

Number 

Elev- 

aiigje 

Zone/ 

Stace 

Depth 

Interval 

Cement 
Take  CWT 

Rate 

CWT  /  LF 

C120.0PRF 

678.5 

60  rt 

1/1 

0-12 

19.7 

1.64 

C128.0PR 

678.5 

30  rt 

1/1 

0-51 

81.9 

1.61 

C148.0PR 

677 

30  rt 

1/1 

0-55 

22.4 

0.41 

C148.0PR 

677 

30  rt 

2/1 

55  -  83 

5.6 

0.26 

C201.2SR 

645 

30  rt 

1/1 

0-51 

13.3 

0.26 

C264.6PR 

598 

30  rt 

1/1 

0-60 

82,7 

1.38 

C281.5PR 

592 

30  rt 

1/1 

0-52 

65.7 

1.26 

C308.7PR 

568 

30  rt 

1/1 

0  -  6.3 

85.3 

13.53 

C323.0PR 

560 

30  rt 

1/1 

0-50 

13.9 

0.28 

C332.5SR 

559 

30  rt 

1/1 

0-54 

26.3 

0.48 

C341.5PR 

558 

30  rt 

1/1 

0-23 

68.1 

2.96 

A350.0SU 

553.5 

10  us 

1/1 

0-22 

15.6 

0.71 

C361.5TR 

548.5 

30  rt 

1/1 

0-51 

12.8 

0.25 

(0-40) 


13r02  foundation  CORTATW  GROIlTTWf; 

Statistical  Data 

Right  Abutment 
(station  1+20  to- 3+85) 


A  Line 

(holes  numbered  A134.0PUF  to  A380.0PU) 


Zone  I 


Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  fLF^ 

Cement 

Placed  rcwT\ 

Cement  Rate 
(CWT  /  LFl 

Primary 

12 

315.5 

5.1 

0.02 

Secondary 

12 

296 

18.7 

0.06 

Tertiary 

2 

48 

0.0 

0.00 

Total 

26 

659.5 

23.8 

0.04 

Zone  II 

Hole 

lyp.e 

Number 
of  Holes 

Drilling 

Rock  (LF> 

Cement 

Placed  fcWT^ 

Cement  Rate 
(CWT  /  LF^ 

Primary 

19* 

1,004.5* 

8.6 

0.01 

A 

Line  Total:  Zone  I  &  li 

Hole 

Type 

Number 
of  Holes 

Drilling 

Rock  run 

Cement 

Placed  (CV)T\ 

Cement  Rate 
(CWT  /  LFl 

Primary 

19 

1,320 

13.7 

0.01 

Secondary 

12 

296 

18.7 

0.06 

Tertiary 

2 

48 

0.0 

0.00 

T-Ptal, 

33 

1,664 

32.4 

0.02 

*  drilled  to  full  depth  from  top  of 

rook  to  the  bottom  depth  of  zone  II  within  a  single  stage. 


<Q-41) 


Hole 

12-02  FOUNDATION  CURTAIN  GROUTING 

Statistical  Data 

Right  Abutment 
(station  1+20  to  3+85) 

C  Line 

right  battered  holes 
(holes  numbered  C120.0PRF  to  C382.0SR) 

Zone  I 

Number  Drilling  Cement 

Cement  Rate 

Tvoe 

of  Holes 

Rook  fLFl 

Placed  ICWT) 

fCWT  /  LFl 

Prinary 

20 

1,049.5 

467.8 

0.45 

Secondary 

19 

990 

70.7 

0.07 

Tertiary 

10 

522 

15.3 

0.03 

Quaternary 

2 

30 

0.0 

0.00 

Total 

51 

2,591.5 

553.8 

0.21 

Hole 

Number 

Zone  II 

Drilling 

Cement 

Cement  Rate 

Tvoe 

of  Holes 

Rock  a.F) 

Placed  fCWT) 

fCWT  /  LF^ 

Prinary 

20 

504.5 

6.7 

0.01 

Hole 

C 

Number 

Line  Total:  Zones  I  &  II 

Drilling  Cement 

Cement  Rate 

Type 

of  Holes 

Rock  (LF) 

Placed  fCWTl 

fCWT  /  LF^ 

Primary 

20 

1,554 

474.5 

0.31 

Secondary 

19 

990 

70.7 

0.07 

Tertiary 

10 

522 

15.3 

0.03 

Quaternary 

2 

30 

0.0 

0.00 

Total 

51 

3,096 

560.5 

0.18 

(Q-42) 


Hole 

iMPe 

Primary 


■-  12-02  FOUNDATION  CURTAIN  GROBTTWt; 

Statistical  Data 

Rigfit  Abutment  ' 

(station  1+20  to' 0+85) 

^  B  Line 

(holes  nun^ered  B575.0PV  to .B315;0PV) 

Zone  I 


Number  Drilling. 

of  Holes;  Rock  ^LF' 


Cement  Cement  Rate 

Placed  fCWT\  fCWT  /  LF^ 


4 


120 


0.7 


0.01 


Total  For  Right  Abutment 


Line 

Number 

Drilling 

Cement 

Cement  Rate 

of  Holes 

Rock  fLP> 

Placed  fCWT> 

fCWT  /  LF^ 

A  line 

33 

1,664 

32.4 

0.02 

B  line 

4 

120 

0.7 

0.01 

C  line 

51 

3,096 

560.5 

0.18 

Total  for 

Right 

Abutment 

88 

4,880 

593.5 

0.12 

(Q-43) 


12-02  FOUWnATION  CURTAIN  GROUTING 

Statistical  Data 

Valley  •  Section 
(station. 3+85  to  7+00) 

Foundation  Characteristics 


Station  3+85  to  4+35 
Surface  Characteristics 

Rock  Type  at  Surface: . F.  to  v.f.g.  sandstone  w/  occ. 

thin  shale  seams  (Winifred 
Sandstone  member) 

Surface  Elevations: .  529  to  536  (low  relief) 

Grout  Lines: .  A  Line:  5  holes 

C  Line:  5  holes 


Grouting  Characteristics 


Zone  I 

Grout  Take : .  Low 

Connections: .  Few  surface  connections  to 

bedding  planes. 

Zone  II 

Grout  Take : .  Very  low 

Connections: .  None 


Station  4+35  to  5+60 
Surface  Characteristics 

Rock  Type  at  Surface: .  Lt.  gr.,  m.  to  f.g.,  mod.  h., 

occ.  mic.  (Winifred  Sandstone 
member) 

Surface  Elevations: .  521  to  529  (low  relief) 

Grout  Lines: .  A  Line:  15  holes 

B  Line:  6  holes 
C  Line:  22  holes 
D  Line:  7  holes 
E  Line:  7  holes 


(Q-44) 


12-02  FOUNDATION  CURTAIN  GROUTING 

Statistical  Data 

•Valley  Section 
(station  3+85  to  7+00) 

Foundation  Characteristics 

O  Station  4+35  to  5+60  (cont) 

Grouting  Characteristics 


.Zone  I 

Grout  Take: .  Very  low,  with  the  exception 

of  hole  number  C550.0PR. 

Connections: . Occ.  connections  between  holes. 

Other: .  Seven  additional  holes  were 

drilled  and  pressure  tested  to 
determine  the  tightness  of 
foundation. 


Zone  II 

Grout  Take : .  High 

Connections: . Occ.  connection  between  holes. 

Other: . . .  Occ.  heavy  artesian  flow  was 

encountered.  Deeper  packers 
were  used  to  increase  grouting 
pressures. 


c 


station  5+60  to  7+00 
Surface  Characteristics 

Rock  Type  at  Surface: .  Lt.  gr.,  m.  to  f.g.,  mod.  h., 

occ.  mic.,  occ.  hor.  bkn.  zones 
(Winifred  Sandstone  member) 

Surface  Elevations: .  521  to  535  (low  relief) 

Grout  Lines: .  A  line:  21  holes 

B  line:  14  holes 
C  line:  32  holes 
D  line:  18  holes 
E  line:  8  holes 


(Q-45) 


12t02  FOIIWDRTIQN  CURTAIN  ^GROUTING 

Statistical  Data 

Valley  Section 
(station  3+8S  to  7+00) 

Foundation  Characteristics 


Station  5+60  to  7+00  (cont) 
Grouting  Characteristics 


Zone  I 

Grout  Take: . Moderate  to  high 

Connections: . Num.  primary  hole  connections, 

occ.  surface  connections. 

Other: .  A  line:  water  loss  during 


drilling  was  encountered  within 
the  top  15'  (possibly  within 
the  broken  zones) . 

B  line:  very  low  grout  take  due 
to  grouting  sequence. 

C  line:  occ.  artesian  flow  was 
encountered  in  bottom  of  zone. 
Deeper  packers  were  used  so 
grouting  pressures  could  be 
increased. 

Additional  grouting  consisted 
of:  (1)  22  holes  were  drilled 
into  dental  concrete  to  perform 
contact  grouting  (2)  4  holes 
were  grouted  to  treat  a  high 
angled  joint. 


Zone  II 

Grout  Take: . .  Moderate  to  high 

Connections: .  Occ.  hole  connections. 

Other: .  Occ.  artesian  flow  was 

encountered  in  bottom  of  zone. 
Deeper  packers  were  used  so 
grouting  pressures  could  be 
increased. 
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Statistic^ 

Valley  Section 
(station  3+35  to  7+00) 


Holes-With  Cenent  Rates  Higher  -Than  0.19  (crjt  / 


Hole 

Hunber 

Kiev. 

TUicle 

Zone/ 

Stacre 

Depth  ,  Cesent. 

Interval  Take  CSTP 

Cen.  !^te 
CKT  /  LF 

C490.0PR 

526.5 

30  rt 

2/1 

57.5 

-  85 

81,4 

2,95 

C510.0PR 

526.5 

30  rt 

2/1 

57  - 

86 

27.0 

0.93 

A520.0PU 

526.5 

10  US 

2/1 

26  - 

66 

250.6 

6.27 

CS30.0PR 

521 

30  rt 

2/1 

52  - 

81 

18.3 

0-63 

A540.0PU 

521 

10  us 

2/1 

20.5 

-  61 

295.7 

7-30 

C550.0PR 

521 

30  rt 

1/1 

0  - 

57 

101.0 

1.77 

C550.0PR 

521 

30  rt 

2/1 

57  - 

67 

12.6 

1.25 

D555.0PV 

521 

vert 

1/1 

0  - 

35 

14.6 

0.42 

C560.0SR 

521 

30  rt 

2/1 

58  - 

87 

25.6 

0.88 

C570.0PR 

521 

30  rt 

1/1 

0  - 

58 

35.8 

0.62 

C570.0PR 

521 

30  rt 

2/1 

58  - 

78 

7.7 

0.26 

A580.0PU 

521 

10  us 

1/1 

0  - 

20.5 

16.5 

0.80 

A580.0PU 

521 

10  us 

2/1 

20.5 

-  48 

152.1 

5.53 

A580.0PU 

521 

10  us 

2/2 

48  - 

61 

130.2 

10.02 

C580.0SR 

521 

30  rt 

2/1 

58  - 

87 

37.7 

1.30 

D585.0PV 

521 

vert 

1/1 

0  - 

35 

23.4 

0.67 

C590.0PR 

521 

30  rt 

1/1 

0  - 

58 

30.9 

0.53 

D595.0PV 

522 

vert 

1/1 

0  - 

35 

8.7 

0.25 

C600.0SL* 

526 

30  It 

1/1 

0  - 

55 

106.4 

1.93 

*  Hole  number  C600.0SL  was  drilled  and  grouted  in  the  wrong 
sequence. 
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Statistical  Data 


Valley  Section 
(station  3+35  to  7+00) 


Eoles  With  Cenent  Rates  Higher  Than  0.19  fcvt  /  If) 


Hole 

Kunber 

Elev, 

Ancle 

2one/ 

Stace 

Depth  1 

Interval 

Cesent 
Take  CJTT 

Cen.  Rate 
CKT  /  LF 

C600.0SR. 

526 

30  rt 

1/1 

0  - 

65 

12.8 

0.20 

H600.0PV 

525 

vert 

1/1 

0  - 

10 

43.9 

4.39 

H600.0PV 

525 

vert 

1/2 

10  - 

35 

118.5 

4.74 

D605.0SV 

526 

vert 

1/1 

0  - 

20 

87.0 

4.35 

C610.0PL 

527 

30  It 

1/1 

0  - 

55 

15.1 

0.27 

D625.0SV 

528 

vert 

1/1 

0  - 

17 

51.5 

3.03 

C630.0PR 

529 

30  rt 

1/1 

0  - 

66 

144.1 

2.19 

C630.0PR 

529 

30  rt 

2/1 

66  - 

96 

10.9 

0.36 

C630.0PL 

529 

30  It 

2/1 

55  - 

84 

6.3 

0.22 

A640.0PU 

530 

10  us 

1/1 

0  - 

20.5 

39.2 

1.91 

E640.0PV 

529.5 

vert 

1/1 

0  - 

35 

19.8 

0.57 

A650.0SU 

531 

10  us 

2/1 

20.5 

-  61 

22.8 

0.56 

C650.0PL 

531 

30  It 

1/1 

0  - 

57 

14.9 

0.26 

C650.0PR 

531 

30  rt 

1/1 

0  - 

17 

11.6 

0.68 

C650.0PR 

531 

30  rt 

2/1 

62  - 

78 

91.4 

5.71 

D65S.0PV 

531 

vert 

1/1 

0  - 

35 

22.1 

0.63 

A660.0PU 

531 

10  us 

1/1 

0  - 

20.5 

15.0 

0.73 

A660.0PU 

531 

iO  us 

2/1 

20.5 

-  61 

150.6 

3.72 

A670.0SU 

531 

10  us 

2/1 

20.5 

-  61 

21.2 

0.52 

A680.0PU 

531.5 

10  us 

1/1 

0  - 

12 

5.7 

0.48 

Aeso.opu 

531.5 

10  US 

1/2 

12  - 

20.5 

3.0 

0.35 

(Q-48) 


Statistical  Data 


Valley  Section 
Cstation  3+85  to  7+00) 


Holes  With  p»+es  Higher  Than  n 


Holes 

Wll-ihgT- 


Zone/  Depth 

Elevj,  Angle  Stage  Interval 


A700-OPO 


J9  feat  /  1+1 

Cenent 
Take  CHT 


A700.0PD 


Statistical  Data 


Valley  Section 
(station  3+85  to  7+00) 

A  Lihe 

(holes  nuBbered  A390.0SU  to  A700.0PU) 


Zone  I 


Hole 

Type 

Number 
of  Holes 

Drilling 
Rock ,  n,v\ 

Cement 

Placed  rcwT\ 

Cement  Rate 
fCWT  /  LF^ 

Primary 

16 

337 

149.5 

0.44 

Secondary 

16 

335.5 

18.1 

0.05 

Tertiary 

2 

41 

0.0 

0.00 

Total 

34 

713.5 

167.6 

0.23 

Zone  II 

Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  (LF) 

Cement 

Placed  fcwr; 

Cement  Rate 
fCWT  /  I,F1 

Primary 

16 

657 

1,010.1 

1.54 

Secondary 

11 

410.5 

68.7 

0.17 

Tertiary 

6 

366* 

5.9 

0.02 

Total 

33 

1,433.5 

1,084.7 

0.75 

A 

Line  Total;  Zone  I  &  II 

Hole 

lype 

Number 
of  Holes 

Drilling 

E2SK-(IiF). 

Cement 

Placed  fcWT^ 

Cement  Rate 
.(CWT  /  LFl 

Primary 

16 

994 

1,159.6 

1.17 

Secondary 

16 

746 

86.8 

0.12 

Tertiary 

8 

407 

5.9 

0.01 

Total 

40 

2,147 

1,252.3 

0.58 

*  drilled  within  a  single  stage  from  top  of  rock  to 

bottom  of  zone  II. 
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12-02  FOUNDATION  CORTATN  GRniTTTWr: 
Statistical  Data 


Valley  Section 
(station  3+85  to  7+00) 


B  Line 

(holes  numbered  B505.0PV  to  B685.0PV) 

Hole 

Type 

Number 

of  Holes 

Drilling 
Rock  CLP\ 

Cement 

Placed  fcwT^ 

Cement  Rate 
fCWT  /  T.r\ 

Prinaty 

10 

350 

2.9 

0.01 

Secondary 

10 

350 

0.0 

0.00 

Total 

20 

700 

2.9 

0.01 

D  Line 

(holes  numbered  D495.0PV  to  D475.0PV) 

Hole 

Type 

Number 
of  Holes 

Drilling 

Rock  (LFl 

Cement 

Placed  rcWT\ 

Cement  Rate 
fCWT  /  I.F» 

Primary 

10 

350 

45.5 

0.13 

Secondary 

9 

315 

162.6 

0.52 

Tertiary 

6 

210 

2.6 

0.01 

Total 

25 

875 

210.7 

0.24 

E  Line 

(holes  numbered  E500.0PV  to  E640.0PV) 

Hole 

Type 

Number 
of  Holes 

Drilling 

Rock  fLF> 

Cement 

Placed  fCWT^ 

Cement  Rate 
(CWT  /  LF^ 

Primary 

8 

280 

183.8 

0.65 

Secondary 

7 

245 

78.0 

0.03 

Total 

15 

525 

191.6 

0.36 

-  All  holes 
depth. 

in  B,  D  and 

E  lines  were 

drilled  to  one 

zone  at  35' 

(Q-51) 


12-02  FOUNDATION  CURTAIN  GROUTING 

Statistical  Data 

Valley  Section 
(station  3+85  to  7+00) 


C  Line 

right  battered  holes 
(holes  numbered  C390.0PR  to  C650.0PR) 


Zone  I 


Hole 

Type 

Number 
of  Holes 

Drilling 

Rock  fLFl 

Cement 

Placed  rcWT» 

Cement  Rate 
fCWT  /  LFl 

Primary 

14 

812.5 

348.1 

0.43 

Secondary 

13 

759 

15.5 

0.02 

Tertiary 

8 

502 

2.3 

0.01 

Total 

35 

2,073.5 

365.9 

0.17 

Zone  II 

Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  fLFl 

Cement 

Placed  fCWT) 

Cement  Rate 
fCWT  /  LF> 

Primary 

14 

392.5 

256.7 

0.65 

Secor.dary 

10 

282 

77.0* 

0.27 

Tertiary 

2 

174+ 

3.4 

0.02 

Total 

26 

848.5 

337.1 

0.39 

*  37.7  cwt  of  cement  was  placed  within  zone  I  at  15'  depth  while 

grouting  zone  II. 


+  Two  tertiary  holes  were  drilled  in  a  single  stage  from  the  top 
of  rock  to  bottom  of  zone  II. 
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12-02  TOiTNDATIOW  CORTAIN  -GROUTIMG 

Statistical  Data 

Valley  Section 
(station  3+85  to  7+00) 


C  Line 

left  battered  holes 
(holes  numbered  C490.0PL  to  C6d8.2SL) 


Zone  I 


Hole 

Type 

Number 
of  Holes 

Drilling 

Rock  fLF) 

Cement 

Placed  rCWTl 

Cement  Rate 
rcWT  /  LF^ 

Primary 

11 

636 

46.2 

0.07 

Secondary 

11 

634 

113.8* 

0.18* 

Tertiary 

2 

106 

0.0 

0.00 

Total 

24 

1,376 

160.0 

0.11 

Zone  II 

Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  fLF) 

Cement 

Placed  fCMT^ 

Cement  Rate 
^CWT  /  LF) 

Primary 

11 

305 

23.6 

0.08 

Secondary 

3 

83 

3.0 

0.04 

TP-tai 

14 

388 

26.6 

0.06 

*  Hole  number  C600.0SL,  a  secondary  hole,  was  drilled  and  grouted 
in  the  wrong  sequence.  This  hole  was  grouted  into  an  area  that 
was  not  previously  grouted  by  primary  holes.  The  grout  take 
for  this  hole,  within  zone  I,  was  106.4  cwt  of  cement. 


r 


12r02  FOUNDATIOM  CURTATN  GROITTTHr: 

Statistical  Data 

Valley  Section 
(station  3+85 -to  7+00) 

C  Line 

left  and  right  battered  holes 


Zone  I 

■Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  rLPi 

Cement 

Placed  fcwT^ 

Cement  Rate 
(CWT  /  LFl 

Primary 

25 

1,448.5 

394.3 

0.27 

Secondary 

24 

1,393 

129.3* 

0.09 

Tertiary 

10 

608 

2.3 

0.01 

Total 

59 

3,449.5 

525.9 

0.15 

Zone  II 

Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  fLF^ 

Cement 

Placed  /CWT) 

Cement  Rate 
(CWT  /  LF) 

Primary 

25 

697.5 

280.3 

0.40 

Secondary 

13 

365 

80.0+ 

0.21 

Tertiary 

2 

174# 

3.4 

0.  02 

Total 

40 

1,236.5 

363.7 

0.29 

*  sej^enc^®''  C600.0SL  was  drilled  and  grouted  in  the  wrong 
"  zoni  l!’'  15'  while  grouting 


(Q-54) 


Statistical'  Data 

Valley.  Section 
(station  3+85’ to  7+00) 


C 

line  Total:  Zones  I  li 
right, battered  holes 

Hole 

Type 

Number 
of  Holes 

Drilling 
Rock  fT.P^ 

Cement 

Placed  fCMT^ 

Cement  Rate 
fCWT  /  T.F1 

Primary 

14 

1,205 

604.8 

0.50 

Secondary 

13 

1,041 

92.5 

0.09 

Tertiary 

10 

676 

5.7 

0.01 

Total 

37 

2,922 

703.0 

0.24 

C 

line  Total:  Zone  I  &  ii 
left  battered  holes 

Hole 

£Ype. 

Number 
of  Holes 

Drilling 
RooX  (LFi 

Cement 

Placed  rcwT> 

Cement  Rate 
(CWT  /  LF) 

Primary 

11 

941 

69.8 

0.07 

Secondary 

11 

717 

116.8* 

0.16 

Tertiary 

2 

106 

0.0 

0.10 

Total 

24 

1,764 

186.6 

0.10 

C 

left 

line  Total:  Zone  I  S  II 
and  right  battered  holes 

Hole 

ims. 

Number 
of  Holes 

Drilling 
Rock  ri.F\ 

Cement 

Placed  fcWTi 

Cement  Rate 
(CWT  /  LF^ 

Primary 

25 

2,146 

674.6 

0.31 

Secondary 

24 

1,758 

209.3 

0.12 

Tertiary 

12 

782 

5.7 

0.01 

Total 

61 

4,686 

889.6 

0.19 

*  Hole  number  C600.0SL  was  drilled 
sequence  (106.4  cwt) . 

and  grouted  in 

the  wrong 

I 


(Q-55) 


12-02  foundation  CORTATM.  r.pnriTTHr: 

Statistical  Data 

Valley.  Section 
(station  3+85  £o  7+00) 

Total  For  Valiev 
Zone  I  &  II 


Grout 

Line 

Number 
of  Holes 

Drilling 
Rock  ^LF' 

Cement 

Placed  irwT) 

Cement  Rate 
lCWT_y_LF) 

A  line 

40 

2,147 

1,252.3 

0.58 

B  line 

20 

700 

2.9 

0.01 

C  line 

61 

4,686 

889.6 

0.19 

D  line 

25 

875 

210.7 

0.24 

E  line 

15 

525 

191.6 

0.36 

Total 

161 

8,933 

2,547.1 

0.28 

(0-56) 


j  0 

! 

’} 

i 


12-02  FQtTNDATION  CHRTAIN  GROUTING 

Statistical  Data 

Left  Abutment 
(station  7+Op  to  10+00) 

Foundation  Characteristics 

Station  7+00  to  8+30 
Surface  Characteristics 

Rock  Type  at  Surface: .  Thin  interbedded  sandstone, 

shales  and  coal  members. 

surface  Elevations: .  535  to  571  (moderate  relief) 

Grout  Lines: .  A  line:  13  holes 

B  line:  5  holes 
C  line:  17  holes 

Grouting  Characteristics 


Zone  I 

Grout  Take : .  Low 

Connections: . Occasional  surface  connections 

to  shaley  bedding  planes. 

Zone  II 

Grout  Take: .  Very  low 

Connections: .  None 


Station  8+30  to  9+60 
Surface  Characteristics 


Rock  Type  at  Surface: . Massive  sandstone  (Homewood  and 

Coalburg  members) 


Surface  Elevations: .  571  to  679  (high  relief) 


Grout  Lines: 


A  line:  13  holes 
C  line:  23  holes 


(0-57) 


12-02  FOIINDATIOK  CtlRTAIN  GROUTING 

Statistical  Data 

Left  ^-^utnient 
(station  7+00  to  10+00) 

/ 

Station  S+lO'to  9+60  (cont)' 
Grouting  Characteristics 


Zone  I 

Grout  Take: . .  Low 

Connections:-. . Occasional  surface  connections 

with  bd.  pns.  and  hi.  ang.  jts. 

Other: .  8  additional  holes  were  drill 

to  treat  two  hi.  ang.  jts. 

Zone  II 

Grout  Take: .  Very  low 

Connections: .  Hone 


Station  9+60  to  10+00 
Surface  Characteristics 

Rock  Type  at  Surface: .  Thin  layer  of  sh.  &  sis. 

(Lower  Kittaning  member) 

Surface  Elevations: .  679  to  681  (low  relief) 

Grout  Lines .  A  line:  10  holes  (incl.  fan) 

C  line:  7  holes  (including  fan) 


Grouting  Characteristics 


Zone  I 

Grout  Take: .  Moderate 

Connections: . Hum.  surf.  conn,  in  sh.  U/S  of 

CL.,  occ.  hole  conn,  in  fan. 

Zone  II 

Grout  Take: .  Moderate 

Connections: .  Occ.  hole  conn,  in  fan  area. 


(0-58) 


12-02  FOUWDATIOW  CDRTATW 
^  ’  Statistical  Data 

^ft  Abutment 

(station  7+oo  to  lo+oo)  ^ 


Hoi.es  With  cement  Bates  Hioher  q.iq 


Hole 

Number- 

Elev. 

Ancle 

Zone/ 

Staoe 

C705.9PL 

539 

30  It 

1/1 

C70S.9PL 

539 

30  It 

1/2 

C712.8SL 

544.5 

30  It 

1/2 

C8SS.0PL 

592.5 

30  It 

1/1 

C884.0PL 

611.5 

30  It 

2/1 

A920.0PU 

643 

10  us 

2/1 

C985.0PL 

680 

30  It 

1/1 

A994.0PUF 

681 

40  It 

2/1 

A990.0PUF 

681 

10  US 

2/1 

C997.0PLF 

681 

60  It 

2/1 

Depth 

Interval 

Cement 
Take  cwr 

Cam.  Rate 
CWT  /  T.P 

0-28 

93.9 

3.35 

28  -  53 

82.8 

3.31 

30  -  56 

8,2 

0.31 

0-52 

26.5 

0.51 

52  -  77 

46.7 

1.87 

29  -  81 

12.5 

0.24 

0-54 

26.0 

0.48 

0-58 

51.4 

0.89 

0-61 

15.2 

0.25 

48  -  73 

76.2 

3.05 

Statistical  Data 


Left  Abutment 
(station  7+00  to  10+00) 


A  Line 

(holes  numbered  A7+io.OPU  to  A996.0PUF) 


Zone  I 


Hole 

Type 

Humber 
of  Holes 

Drilling 
Ro_ck  (LFl 

Cement 

Placed  fCWT\ 

Cement  Rate 
XCHT  /  LF) 

Primary 

14 

352 

11.5 

0.03 

Secondary 

14 

340 

8.6 

0.03 

Total 

28 

692 

20.1 

0.03 

2one  II 

Hole 

Ime 

Number 
of  Holes 

Drilling 
gg-CK  (LFl 

Cement 

Placed  fCWT^ 

Cement  Rate 

Primary 

21 

1,066* 

96.6 

0.09 

Secondary 

8 

445+ 

1.6 

0.01 

Total 

29 

1,511 

98.2 

0.06 

A  Line 

Total:  Zone  I 

&  Zone  11 

Hole 

■Type 

Number 
of  Holes 

Drilling 

Bock  (LFl 

Cement 

Placed  fCWT^ 

Cement  Rate 
(CWT  /  LF> 

Primary 

21 

1,418 

108.1 

0.08 

Secondary 

19 

724 

10.2 

0.01 

Total 

40 

2,142 

118.3 

0.06 

* 


Seven  fan  holes  were  drilled 
bottom  of  zone  ii. 


in  one  stage  from  top  of  rock  to 


+ 


Five  fan  holes  were  drilled 
bottom  of  zone  li. 


in  one  stage  from  top  of  rock  to 


(Q-60) 


Statistical  Data 


Left  Abutsent 
(station  7-rOo'to  1(H00) 


"C"  Line 

left  battered  holes 
(boles  nurbered  C705.9PL  to  C997.0PLF) 


2one  1 


Hole 

TxEg 

Huaber 
of  Ho1p<5 

Drilling 
Rock  fLF» 

Cezent 

Placed  frKT> 

Cezent  Rate 

fOrT  /  J."0\ 

Prinary 

22 

1,151 

279.0 

0.24 

Secondary 

19 

1,007 

44.2 

0.04 

Tertiary 

6 

314 

0.0 

0.00 

Sgtaj 

47 

2,472 

323.2 

0.13 

Zone 

11 

Hole 

Tyes 

tiunber 
of  Holes 

Drilling 
Rock  fT.Fl 

Cenent 

Placed  ICWT) 

Cezent  Rate 
fCWT  /  LFl 

Prinary 

22 

563 

130.0 

0.23 

Secondary 

3 

*125 

0.0 

0.00 

Total 

25 

688 

130.0 

0.18 

C  Line  Total;  Zone  I  &  Zone  II 


Hole 

£ype 

Nunber 
of  Hot PS 

Drilling 
Rock  fLFi 

Cenent 

Placed  fcWTi 

Cenent  : 
fCWT  / 

Primary 

22 

1,714 

409.0 

0.24 

Secondary 

20 

1,132 

44.2 

0.04 

Tertiary 

6 

314 

0.0 

0.00 

Total 

48 

3,160 

453.2 

0.14 

*  ^  -OK  to 


Statistical  Data 


Left  Abutsent 
(station  7400  to  10400) 


3  Line 

(holes  numbered  3705. OPV  to  3735. OSV) 


Zone  I 


Hole 

Hunher 

Drilling 

Cesent 

Cenent  Rate 

Tvoe 

of  Holes 

Rock  (LFl 

Placed  ICWV\ 

fCWT  /  LFl 

Pr inary 

2 

70 

0.0 

0.00 

Secondary 

2 

70 

5.7 

0.03 

Tertiary 

1 

10 

0.0 

0.00 

Total 

5 

150 

5.7 

0.04 

Total  For  Left 

Abutment 

Grout 

Line 

Number 
of  Holes 

Drilling 
Rock  (LFl 

Cenent 

Placed  fcwT» 

Cenent  Rate 
(CWT  / 

A  Line 

40 

2,142 

118.3 

0.06 

B  Line 

5 

150 

5.7 

0.04 

C  Line 

48 

3,160 

453.2 

0.14 

Total  for 
Left 

Abutment 

93 

5,452 

577.2 

0.11 

(0-62) 


(Q-63) 


Number  |Zone [Stage  iTest  CFM  IConnection  ICommunication  |S:I  [4:1  |3:l  |2.5:1 12:1  |l.75:  |l.S:l  |l:l  |0.75:l|  CWT  |  Time 


co(/3Cuc/)c/)Cucu(oOMCuH(/)Ho>our*cocoHcx.k^&^ 

pppoppopppoppopppoopopoo 

0000000000«A0v>0C>iA004X00000 

»0*/>*0'0'0'0'0'0'0'0'0'0'0*0'0'0'0'0'0'0'0'0r‘r‘ 


(Q-64) 


A780.0PU  _ I _ 1  0.78  TRUE _ 3^ _ _ 3.6  Ih  20m 

A820.0PU  _ [ _ 1  1.73  TRUE _ U _ 1.8  ‘tOm 

A860.0PU _ [ _ [ _ OJ _ 0^ _ 0,9  Ih  20m 

Asmosu  T  1  0.52  TRUE _ 3^ _ 3.2|  40m 


Hole  Pressure  Surface  Hole  Grout  Take  Per  Mix  Total  Grout 

Number  Zone  Stage  Test  CFM  Connection  Communication  5:1  4:1  3M _ 2.5:1  il _  1.75:1  1.5:1  1:1  0.75:1  .CWT  Time 

C120.0PRF  i  r  1.84  TRUE  _ 8.3  11.4 _ 19.7  2hl0r 


C365.0SR  i _ 1  0.57 

C370.0TR  _ 1^ _ 1  0.24 

C374.5PR  _ 1 _ I  _ L21 
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:q-68: 


(Q-69) 


06/19/89 


PRESSURE  FJLOK  AND  GROUT  TAKE  FOR  HOLE  AND 

HOLE  RANGE:  A134.0PUF  -  A996,0P0F 

DEPTH  RANGE;  0.0-  **.* 

HOLE  NO.  INTERVAL,  FT  WATER  CFM  TAKE,  CKT 

DEPTH  RANGE  SHOWN 

DATE  PT  DATE  GR 

A134.0PUF 

2.0-61.0 

0.14 

0.00 

02/26/88 

NOT  REQ. 

A135.0PUF 

2.0-61.0 

0.19 

0.00 

02/26/88 

NOT  REQ. 

A136.0PUF 

2.0-62.0 

0.22 

0.00 

02/26/88 

02/29/88 

A137.0PUF 

2.0-62.0 

0.22 

0.00 

02/26/88 

02/29/88 

A138.0PUF 

2.0-62.0 

0.05 

0.00 

02/26/88 

NOT  REQ. 

A139.0PUF 

2.0-61.0 

1.56 

0.20 

02/26/88 

02/29/88 

A140.0PUF 

2.0-61.0 

0.56 

6.50 

02/26/88 

02/29/88 

A150.0SU 

2.0-21.0 

0.32 

0.90 

02/17/88 

02/19/88 

A160.0PU 

2.0-20.0 

0.09 

0.00 

02/08/88 

NOT  REQ. 

A170.0SU 

2.0-29.0 

0.04 

0.00 

02/17/88 

NOT  REQ. 

A180.0PU 

2.0-20.0 

0.12 

0.00 

02/08/88 

NOT  REQ. 

A180.0PU 

29.5-77.0 

0.04 

0.00 

02/26/88 

NOT  REQ. 

A190.0SU 

2.0-29.0 

0.08 

0.00 

02/17/88 

NOT  REQ. 

A200.0PL’ 

2.0-20.5 

0.05 

0.00 

02/05/88 

NOT  REQ. 

A200.0PU 

20.5-76.0 

0.14 

0.00 

02/26/88 

NOT  REQ. 

A210.0SU 

2.0-29.5 

0.01 

0.00 

02/15/88 

NOT  REQ. 

A220.0PU 

2.0-29.5 

0.01 

0.00 

02/05/88 

NOT  REQ. 

A220.0PU 

29.5-78.0 

0.26 

0.90 

02/25/88 

02/29/88 

A230.0SU 

2.0-21.0 

0.01 

0.00 

02/15/88 

NOT  REQ. 

A240.0PU 

2.0-26.5 

0.01 

0.00 

02/05/88 

NOT  REQ. 

A240.0PU 

26.5-80.0 

0.39 

1.00 

02/25/88 

02/29/88 

A250.0SU 

2.0-29.5 

0.50 

0.70 

02/15/88 

02/18/88 

A260.0PU 

2.0-26.5 

0.01 

0.00 

02/05/88 

NOT  REQ. 

A260.0PU 

2.0-75.0 

0.07 

0.00 

02/25/88 

NOT  REQ. 

A270.0SU 

2.0-21.0 

0.62 

1.30 

02/15/88 

02/18/88 

A280.0PU 

2.0-29.5 

0.76 

0.80 

02/05/88 

02/08/88 

A280.0PU 

2.0-82.0 

0.04 

0.00 

02/25/88 

NOT  REQ. 

A290.0SU 

2.0-29.5 

0.03 

0.00 

02/15/88 

NOT  REQ. 

A300.0PU 

29  -  71 

0.07 

0.00 

10/21/87 

NOT  REQ. 

A310.0SU 

1.5-23.0 

0.00 

0.00 

10/13/87 

NOT  REQ. 

A320.0PU 

1.5-23.5 

0.20 

0.00 

10/08/87 

NOT  REQ. 

A320.0PU 

23.5  -  65 

0.05 

0.00 

10/21/87 

NOT  REQ. 

A330.0SU 

1.5-20.5 

0.73 

0.03 

10/13/87 

10/14/87 

A340.0PU 

1.5-25.5 

0.35 

0.03 

10/08/87 

10/08/87 

A340.0PU 

25.5-70 

0.04 

0.00 

10/21/87 

.NOT  REQ. 

A345.0TU 

1.5-20.0 

0.01 

0.00 

10/16/87 

NOT  REQ. 

A350.0SU 

1.5-22 

1.31 

15.60 

10/13/87 

10/13/87 

A355.0TU 

1.5-20.0 

0.00 

0.00 

10/07/87 

NOT  REQ. 

A360.0PO 

1.5-25.0 

0.20 

3.86 

10/08/87 

10/09/87 

A360.0PU 

1.5-20.0 

0.00 

0.00 

10/22/87 

NOT  REQ. 

A370.0SO 

1.5-21.0 

0.26 

0.04 

10/13/87 

10/13/87 

A380.0PU 

1.5-28.5 

,0.01 

0.00 

10/08/87 

NOT  REQ. 

A380.0PU 

28.5-69 

0.06 

0.00 

10/21/87 

NOT  REQ. 

A390.0SU 

1.5-20.5 

0.02 

0.00 

10/12/87 

NOT  REQ. 

A400.0PU 

1.5-20.0 

0.01 

0.00 

10/09/87 

NOT  REQ. 

A400.0PU 

20.5-64 

0.04 

0.00 

10/15/87 

NOT  REQ. 

A410.0SU 

1.5-21.0 

0.20 

0.00 

10/12/87 

NOT  REQ. 

A420.0PU 

1.5-20.5 

0.13 

0.00 

10/07/87 

NOT  REQ. 

A430.0SU 

1.5-24.0 

0.16 

0.00 

10/12/87  .TOT  REQ. 

A440.0PU 

1.5-26.5 

0.01 

0.00 

10/07/87 

A440.0PU 

1.5-20.0 

0.06 

0.00 

10/14/87  TOT  REQ. 

A450.0SU 

2.0-20.5 

0.00 

0.00 

10/12/87  TOT  REQ. 

A460.0PU 

1.5-20.5 

0.01 

0.00 

10/07/87  TOT  REQ. 

A460.0Pf 

20.5-61 

0.24 

0.22 

10/14/87  10/15/87 

A470.0SU 

1.5-20.5 

0.00 

0.00 

10/09/87  TOT  REQ. 

A480.0PU 

1.5-20.5 

0.00 

0.00 

10/07/97  NOT  REQ. 

A490.0SU 

1.5-26.5 

0.20 

0.00 

10/22/87  TOT  REQ. 

A500.0PU 

1.5-20.5 

0.20 

0.00 

10/22/87  TOT  REQ. 

A500.0PU 

20.5-61 

0.20 

0.00 

10/23/87  NOT  REQ. 

A510.0SU 

1.5-20.5 

0.02 

0.00 

11/02/87  NOT  REQ. 

A510.0SU 

20.5-64.0 

0.03 

0.00 

11/24/87  NOT  REQ. 

A520.0PU 

1.5-26.0 

0.20 

0.00 

10/27/87  NOT  REQ. 

A525.0TU 

0-61.0 

0.16 

0.80 

12/07/87  12/07/87 

A530.0SU 

1.5-20.5 

0.20 

0.00 

11/02/87  NOT  REQ. 

A530.0SU 

20.5-61 

0.47 

11.20 

11/24/87  11/25/87 

A535.0TU 

0-61.0’ 

0.20 

1.90 

12/07/87  12/07/87 

A540.0PU 

1.5-20.5 

0.02 

0.00 

10/27/87  NOT  REQ. 

A550.0SU 

1.5-20.5 

0.01 

0.00 

11/02/87  NOT  REQ. 

A550.0SU 

20.5-61.0 

0.29 

1.10 

12/01/87  12/01/87 

A560.0PI' 

1.5-20.5 

0.49 

0.00 

10/27/87  NO  RECOR 

A560.0SL 

2.0-58.0 

0.20 

0.00 

12/14/87  NOT  REQ. 

A565.0TL’ 

2.0-20.5 

0.08 

0.00 

11/09/87  NOT  REQ. 

AS'O.OSU 

1.5-20.5 

1.88 

0.00 

11/02/87  NO  RECOR 

A370.0SU 

20.5-61.0 

0.33 

1.50 

12/01/87  12/02/87 

A373.0TL' 

2.0-20.5 

0.20 

0.00 

11/09/87  NOT  REQ. 

A580.0PU 

1.5-20.5 

0.98 

0.00 

10/27/87  NO  RECOR 

A580.0PU 

20.5-61.0 

1.17 

152.10 

11/16/87  11/17/87 

AoOO.OSC 

1.5-20.5 

0.41 

0.00 

11/13/87  NO  RECOR 

A590.0SU 

20.5-61 

0.20 

1.98 

12/01/87  12/02/87 

A6OO.OPI; 

1 . 5-20. 5 

0.14 

0.00 

11/03/87  NOT  REQ. 

A610.0SU 

0-20.5 

0.53 

0.00 

11/16/87  NO  RECOR 

A610.0SU 

20.5-64.0 

0.20 

1.86 

12/01/87  12/02/87 

A620.0PU 

1.5-20.5 

0.35 

0.00 

11/03/87  NO  RECOR 

A630.0SU 

0-20.5 

0.20 

0.00 

11/16/87  NOT  REQ. 

A630.0SU 

20.5-61 

0.29 

0.00 

12/15/87  NO  RECOR 

A640.0  PU 

20.5-61.0 

0.30 

0.00 

11/23/87  NO  RECOR 

A640.0PU 

1.5-20.5 

3.50 

0.00 

11/03/87  NO  RECOR 

A645.0H; 

20’-61.0 

0.20 

0.56 

12/07/87  12/08/87 

A650.0SU 

0-20.5 

0.20 

0.00 

11/16/87  NOT  REQ. 

A650.0SU 

20.5-61 

1.60 

22.80 

12/01/87  12/02/87 

A655.0TU 

20.0-61.0 

0.04 

0.88 

12/07/87  12/08/87 

A660.0  PU 

1.5-20.0 

0.20 

14.99 

10/07/87  11/05/87 

A670.0SU 

0-20.5 

0.69 

0.00 

11/16/87  NO  RECOR 

A670.0SU 

20.5-61.0 

1.78 

21.20 

12/01/87  12/02/87 

A675.0TU 

20’-61.0 

0.03 

0.26 

12/07/87  12/08/87 

A680.0PU 

1.5-12.0 

1.31 

0.00 

11/03/87  NO  RECOR 

A680.0PU 

12-20.5 

0.68 

0.00 

11/12/87  NO  RECOR 

A690.0SU 

0.0-24.0 

0.18 

0.00 

11/16/87  NOT  REQ. 

A690.0SU 

24-64.0 

0.33 

2.37 

12/10/87  12/11/87 

A700.0PU 

1.5-13.0 

1.89 

0.00 

11/03/87  NO  RECOR 

A700.0PU 

1.5-20.0 

0.20 

0.00 

11/12/87  NOT  REQ. 

A700.0PU 

24’-64.0’ 

0.51 

0.00 

12/08/87  NO  RECOR 

A710.0SU 

0-29.0 

0.00 

0.00 

11/18/87  NOT  REQ. 

A710.0SL' 

29-70.0 

0.02 

0.00 

12/11/87  NOT  REQ. 

A720.0PU 

1.5-20.0 

0.20 

0.00 

10/07/87  NOT  REQ. 

(0-73) 


A730.0SU 

0-20.5 

0.04 

0.00 

11/18/87  NOT  REQ. 

A740.0PU 

1.5-22.0 

0.20 

0.00 

11/12/87  NOT  REQ. 

A750.0SU 

0.0-27.0 

0.02 

0.00 

11/18/87  NOT  REQ. 

A760.0PU 

1.5-20.5 

0.20 

0.00 

11/13/87  NOT  REQ. 

A770.0SU 

0-20.5 

0.01 

0.00 

11/18/87  NOT  REQ. 

A780.0PU 

1.5-23.0 

0.20 

3.62 

10/12/87  11/13/87 

A780.0PU  2 

1.5-23.0 

0.20 

0.00 

10/12/87  NOT  REQ. 

A790.0SU 

0.0-20.5 

0.06 

0.00 

11/18/87  NOT  REQ. 

A800.0PU 

1.5-20.5 

0.05 

0.00 

11/13/87  NOT  REQ. 

A810.0SU 

2.0-20.5- 

0.07 

0.00 

03/22/88  .NOT  REQ. 

A820.0PLi 

2.0-27.0 

1.73 

1.80 

03/14/88  03/17/88 

A830.0SU 

2.0-21.0 

0.20  • 

0.00 

03/22/88  NOT  REQ. 

A840.0PU 

2.0-29.0 

0.12 

0.00 

03/14/88  NOT  REQ. 

A850.0  SU 

2.0-27.0 

0.07 

0.00 

03/23/88  NOT  REQ. 

A860.0PU 

2.0-27.0 

0.30 

0.90 

03/16/88  03/17/88 

A870.0  SU 

2.0-26.0 

0.52 

3.20 

03/23/88  03/23/88 

A880.0PU 

2.0-24.0 

0.05 

0.00 

03/16/88  NOT  REQ. 

A890.0  SU 

2.0-29.0 

0.11 

0.00 

03/23/88  NOT  REQ. 

A900.0PU 

2.0-29.0 

0.02 

0.00 

03/17/88  NOT  REQ. 

A910.0  SU 

2.0-24.0 

0.06 

0.00 

03/23/88  NOT  REQ. 

A910.0  SU 

24.0-80.0 

0.16 

0.00 

04/04/88  NOT  REQ. 

A920.0PU 

2.0-29.0 

0.16 

0.00 

03/17/88  NOT  REQ. 

A930.0  SU 

2.0-25.0 

0.69 

4.00 

03/23/88  02/23/88 

A930.0  SU 

25.0-77.0 

0.14 

0.00 

04/04/88  NOT  REQ. 

A940.0PU 

2.0-29.0 

0.09 

0.00 

03/17/88  NOT  REQ. 

A940.0PU 

7.0-80.0 

0.49 

1.20 

03/30/88  03/30/88 

A950.0  SU 

2.0-29.0 

0.29 

1.40 

03/23/88  03/24/88 

A960.0PU 

2.0-28.0 

0.70 

2.60 

03/18/88  03/18/88 

A970.0  SU 

2.0-20.0 

0.13 

0.00 

03/23/88  NOT  REQ. 

A980.0PU 

2.0-21.0 

1.16 

2.60 

03/18/88  03/18/88 

A985.0SU 

7.0-61.0 

0.05 

0.00 

04/05/88  NOT  REQ. 

A990.0PUF 

7.0-61.0 

0.40 

15.20 

03/30/88  03/30/88 

A990.5SUF 

7.0-61.0 

0.10 

0.00 

04/05/88  NOT  REQ. 

A991.0PUF 

7.0-61.0 

0.51 

0.00 

03/30/88  NO  RECOR 

A992.0PUF 

7.0-60.0 

0.34 

0.00 

03/30/88  NO  RECOR 

A993,0PUF 

1.5-20.0 

0.57 

0.00 

10/07/87  NO  RECOR 

A993.5SUF 

7.0-59,0 

0.42 

1.10 

04/05/88  04/05/88 

A994.0PUF 

7,0-58.0 

0.56 

51.40 

03/30/88  04/01/88 

A994.5SUF 

7.0-58.0 

0.16 

0.00 

04/05/88  NOT  REQ. 

A995.0PUF 

7.0-57.0 

0.80 

9.40 

03/30/88  04/01/88 

A995.5SUF 

7.0-57.0 

0.23 

0.50 

04/04/88  04/05/88 

A996.0PUF 

7.0-56.0 

0.87 

5 . 50 

03/30/88  04/01/88 

05/19/89 

PHESSUHE  FLOV  ASD  GSOlfr  TAKE  FOE  HOLE  AS3  DEPTH  SAKGE  SHOVK 

HOLE  HAXGE;  B315.0  PV  -  3735.0  SV 

DEPTH  RA^'GE:  0.0-  **.* 

HOLE  KO.  IKTESVAL.  FT  .KATEH  CFM  TAEE,  CCT  DATE  PT  DATE  GE 


B315.0  PV 

1 . 3—30 . 0 

0 

.01 

0.00 

B355.0  PV 

1 . o— 30 . 0 

0 

.28 

0.16 

B375.0  PV 

1.5-30.0 

0 

.66 

0.51 

3505.0  PV 

2.0-35.0 

0 

.20 

0.00 

B515.0  SV 

2.0-35.0 

0 

.02 

0.00 

B52E.0  PI' 

2.0-35.0 

0 

.2 

0 

0.00 

3545.0  PV 

■2.0-35.0 

0 

.0 

1 

0.00 

B555.0  SV 

,2.0-35.0 

0 

.03 

0.00- 

B565.0  PV 

2.0-35.0 

0 

.12 

0.20 

B575.0  SV 
B585.0  PV 

2.0-35.0 

2.0-35.0 

0 

0 

.0 

.2 

4 

4 

0.00 

1.80 

B595.0  SV 
B605.0  PV 

2.0-35.0 

2.0-35.0 

0 

0 

,2 

.1 

0 

1 

0.00 

0.00 

B615.0SV 
B625.0  PV 

2.0-35.0 

2.0-35.0 

0 

0 

1 

.4 

0 

C 

0.00 

0.09 

B635.0SV 

2.0-35.0 

0 

0 

9 

0.00 

B645.0  PV 

2.0-35.0 

0 

.0 

6 

0.00 

B655.0  SV 

2.0-35.0 

0 

0.00 

BG65.0  PV 

2.0-35.0 

0 

0 

5 

0.00 

B675.0  SV 

2.0-35.0 

0 

0 

1 

0.00 

B685.0  PV 

2.0-35.0 

0 

0 

0 

0.00 

B705.0  PV 
B71S.0  SV 

2.0-35.0 

2.0-35.0 

0 

1 

03 

77 

0.00 

5.70 

B720.0  TV 

1.0-10.0 

0 

0 

4 

0.00 

B725.0  PV 

2.0-35.0 

0 

2 

0.00 

B735.0  SV 

2.0-35.0 

0. 

3 

0.00 

10/27/87 

10/27/87 

10/27/87 

12/07/87 

12/18/87 

12/14/87 

12/17/87 

12/18/87 

12/17/87 

12/22/87 

12/18/87 

12/21/87 

12/21/87 

01/04/88 

12/27/87 

01/04/88 

12/21/87 

12/21/87 

12/18/87 

12/21/87 

12/10/87 

12/21/87 

12/21/87 

01/15/88 

12/18/87 

12/21/87 


NOT  HEQ. 
10/29/87 
10/29/87 
KOT  HEQ. 
SOT  HEQ. 
SOT  HEQ. 
.KOT  HEQ. 
.KOT  HEQ. 
12/18/87 
KOT  HEQ. 
12/18/87 
NOT  HEQ. 
•KOT  HEQ. 
SOT  HEQ. 
12/21/87 
SOT  HEQ. 
.KOT  HEQ. 
SOT  HEQ. 
SOT  HEQ. 
KOT  HEQ. 
KOT  HEQ. 
NOT  HEQ. 
12/21/87 
SOT  HEQ. 
NOT  HEQ. 
KOT  HEQ. 


06/19/89 

PSESSUHH  rtov  AKD  GROUT  TAKE  FOR  EOLE  AKD  DE?ra  RANGE  SHOK.V 


EOLE  RANGE:  C120.0PBF  -  C997. 

DEPTH  RANGE:  0.0-  **.* 

HOLE  NO.  INTERVAL,  FT  WATER  CFM 

.OPLF 

TAKE,  CVT 

DATE  PT 

D.ATE  GR 

C120.0PRF 

2.0-12.0 

1.84 

19.70 

02/10/88 

02/11/88 

C120.0PRF 

12.0-50.0 

0.15 

0.00 

02/11/88 

.NOT  REQ. 

C120.5SHF 

2.0-30.0 

0.05 

0.00 

02/22/88 

NOT  REQ. 

C12i.0PRF 

1.5-20.0 

1.85 

0.40 

10/07/87 

02/11/88 

C121.0PRF 

22.0-50.0 

0.13 

0.00 

02/17/88 

NOT  REQ. 

C122.0PRF 

2.0-37.0 

1.93 

4.10 

02/10/88 

08/11/88 

C122.0PRF 

37.0-60.0 

0.06 

0.00 

02/17/88 

SOT  REQ. 

C125.0SR 

2.0-50.0 

0.09 

0.00 

02/22/88 

NOT  REQ. 

C128.0PR 

2.0-51.0 

1.83 

81.90 

02/10/88 

02/11/88 

C138.0SR 

2.0-53.0 

0.49 

3.40 

02/17/88 

02/19/88 

CHS.  OPR 

2.0-55.0 

0.66 

22.40 

02/10/88 

02/10/88 

C138.0SR 

2.0-55.0 

0.34 

3.80 

02/17/88 

02/19/88 

C167.0P8 

2.0-51.0 

0.06 

0.00 

02/08/88 

NOT  REQ. 

C167.0P3 

51.0-81.0 

0.18 

0.00 

02/26/88 

SOT  REQ. 

C17-5.3SR 

2.0-52.0 

1.27 

3.30 

02/17/88 

02/19/88 

CiSl.OPR 

2.0-50.0 

0.02 

0.00 

02/08/88 

SOT  REQ. 

C181.0PR 

52.0-78.0 

0.20 

1.10 

02/26/88 

02/29/88 

C187.3SS 

2.0-52.0 

0.08 

0.00 

02/17/88 

SOT  REQ. 

C193.8PR 

2.0-51.0 

0.05 

0.00 

02/05/88 

SOT  REQ. 

C193.8PR 

51.0-76.0 

0.13 

0.00 

02/26/88 

.NOT  REQ. 

C197.0TR 

2.0-50.0 

0.06 

0.00 

02/22/88 

SOT  REQ. 

C201.2SR 

2.0-51.0 

1.76 

13.30 

02/16/88 

02/19/88 

C206.0TB 

2.0-53.0 

0.12 

0.00 

02/22/88 

■NOT  REQ. 

C210.3P.R 

2.0-33.0 

0.05 

0.00 

02/05/88 

SOT  REQ. 

C210.3PR 

53 , -79 . 0 

0.17 

0.00 

02/26/88 

SOT  REQ. 

C216.7SR 

2.0-33.0 

0.05 

0.00 

02/16/88 

SOT  REQ. 

C223.0PR 

2.0-32.0 

0.04 

0.00 

02/05/88 

SOT  REQ. 

C223.0PR 

2.0-77.0 

0.09 

0.00 

02/25/88 

SOT  REQ. 

C229.3SR 

2.0-53.0 

0.06 

0.00 

02/16/88 

SOT  REQ. 

C238.0PR 

2.0-53.0 

1.25 

7.30 

02/05/88 

02/09/88 

C238.0PR 

2.0-78.0 

0.09 

0.00 

02/25/88 

SOT  REQ. 

C246.5SR 

2.0-33.0 

0.11 

0.00 

02/16/88 

SOT  REQ. 

C252.0PR 

2.0-52.0 

0.09 

0.00 

02/05/88 

SOT  REQ. 

C252.0PR 

2.0-78.0 

0.03 

0.00 

02/25/88 

NOT  REQ. 

C258.4SR 

2.0-53.0 

0. 10 

0.00 

02/16/88 

NOT  REQ. 

C264.6PR 

2.0-60.0 

1.46 

82.70 

02/05/88 

02/09/88 

C273.5SR 

2.0-53.0 

0.04 

0.00 

02/17/88 

NOT  REQ. 

C281.5PR 

2.0-52.0 

1.73 

65.70 

02/05/88 

02/08/88 

C281.5PR 

2.0-78.0 

0.10 

0.00 

02/25/88 

NOT  REQ. 

C285.0TR 

2.0-52.0 

0.03 

0.00 

02/22/88 

NOT  REQ. 

C287.8SR 

2.0-52.0 

0.61 

5.20 

02/15/88 

02/18/87 

C291.0TR 

2.0-52.0 

0.08 

0.00 

02/22/88 

NOT  REQ. 

C294.2PB 

2.0-52.0 

1.81 

8.80 

02/05/88 

02/08/88 

C294.2PR 

2.0-78.0 

0.03 

0.00 

02/25/88 

NOT  REQ. 

C301 .OSR 

1.0-15.0 

1.95 

2.20 

02/15/88 

02/18/88 

C301 .OSR 

15.0-53.0 

0.06 

0.00 

02/22/88 

•NOT  REQ. 

C308.7PR 

1.5-6. 3 

1.75 

85.31 

10/08/87 

10/10/87 

C308.7PR 

52-77 

0.12 

0.00 

10/21/87 

NOT  REQ. 

(Q-76) 


C316.2SR 

C323.0PR 

C323.0PR 

C327.5TR 

C332.5SR 

C337 . OTR 

C341.5PR 

C341.5PR 

C345.5TR 

C349.3SR 

C354.5TR 

C358.5PR 

C358.5PR 

C360.0QR 

C361.5TR 

C363.0QR 

C363.0SR 

C370.0TR 

C374.5PR 

C374.5PR 

C382.0SR 

C390.0PR 

C390.0PR 

C400.0SH 

C410.0PR 

C410.0PR 

C420.0SR 

C430.0PR 

C430.0PR 

C440.0SR 

C440.0SR 

C450.0PR 

C430.0PR 

C460.0SR 

C460.0SR 

C470.0PR 

C470.0PR 

C480.0SR 

C480.0SR 

C490.0PL 

C490.0PR 

C490.0PR 

C500.0SL 

C500.0SR 

C500.0SR 

C510.0PL 

Co  10. OPR 

C510.0PR 

C520.0SL 

C520.0SE 

C520.0SR 

C530.0PL 

C530.0PR 

C540.0SL 

C540.0SR 

C540.0SR 

C550.0PL 


1.3- 34.0 

1.3- 30.0 
50-73 

1.3- 32.0 

1.5- 54.0 

1.5- 53.0 

1.5- 20.0 
33-80 

1.5- 51.0 

1.5- 52.0 

1.5- 54 

1.5- 54.0 
54-79.0 

1.5- 15.0 

1.5- 51.0 

1.5- 15.0 

1.5- 50.0 

1.5- 52.0 

1.5- 54.5 

54 . 5- 79 

1.5- 53.0 

1 . 5- 52.5 

52.5- 77 

1 . 5- 56.0 

1 . 5- 55.3 

55.5- 82.0 

1 .5- 54.0 

1.5- 58.0 
57  -  82 
2.0-53.0 

53  -  81 

1 . 5- 57 . 5 

1.5- 20.0 

1.5- 56.5 

56.5  -  85 

1.5- 57.5 

56 .5- 85 

1.5- 56.5 

56.5  -  85 
2.0-64.0 

1.5- 57.5 

56.5  -  85 
2.0-64.0 

1.5- 57.0 
57-85.0 
2.0-64.0 

1.5-57.0 
57.0-86.0 
2.0-64.0 

1.5- 57.0 

57- 86.0 
2.0-58.0 

1.5- 52.0 
2.0-58.0 

1.5- 56.0 
56-81.0 

58- 87.0 


0.41 

0.62 

1.02 

13.88 

0.20 

0.00 

0.04 

0.00 

1.80 

26.27 

0.15 

0.00 

0.02 

0.00 

0.09 

0.00 

0.01 

0.00 

1.47 

7.66 

1.33 

2.20 

0.23 

0.31 

0.20 

0.00 

0.00 

0.00 

0.85 

0.00 

0.00 

0.00 

0.57 

4.09 

0.24 

0.31 

1.21 

7.15 

0.03 

0.00 

0.12 

0.00 

0.02 

0.00 

0.04 

0.00 

0.05 

0.00 

3.02 

0.00 

0.02 

0.00 

0.20 

0.00 

2.42 

10.49 

0.00 

0.07 

0.01 

0.00 

0.20 

0.00 

0.02 

0.00 

0.07 

0.00 

0.08 

0.00 

0.20 

0.00 

0.93 

0.00 

0.28 

0.00 

0.09 

0.00 

0.51 

3.73 

0.04 

0.00 

1.80 

3.73 

0.85 

81.39 

0.01 

0.00 

0.02 

0.00 

0.06 

0.00 

0.01 

0.00 

0.05 

0.00 

1.51 

0.00 

0.04 

0.00 

0.01 

0.00 

0.02 

0.00 

0.20 

0.00 

0.14 

0.00 

0.02 

0.00 

0.03 

0.00  ; 

0.11 

3.10  • 

0.21 

1.00  j 

10/13/87  10/14/87 
10/08/87  10/10/87 
10/21/87  SOT  REQ. 
10/16/87  SOT  REQ. 
10/13/87  10/14/87 
10/16/87  .SOT  REQ. 
10/12/87  SOT  REQ. 
10/21/87  NOT  REQ. 
10/16/87  SOT  REQ. 
10/13/87  10/14/87 
10/16/87  10/19/87 
10/08/87  10/09/87 
10/21/87.  NOT  REQ. 
10/20/87  NOT  REQ. 
10/16/87  10/19/87 
10/20/87  NOT  REQ. 
10/13/87  10/13/87 
10/16/87  10/19/87 
10/08/87  10/08/87 
10/21/87  NOT  REQ. 
10/13/87  NOT  REQ. 
10/09/87  NOT  REQ. 
10/15/87  NOT  REQ. 
10/12/87  NOT  REQ. 
10/07/87  10/08/87 
10/15/87  NOT  REQ. 
10/12/87  NOT  REQ. 
10/07/87  10/08/87 
10/15/87  10/15/87 
10/12/87  NOT  REQ. 
10/19/87  .SOT  REQ. 
10/07/87  NOT  REQ. 
10/14/87  10/15/87 
10/09/87  NOT  REQ. 
10/19/87  NOT  REQ. 
10/07/87  10/07/87 
10/14/87  iO/15/87 
10/09/87  NOT  REQ. 
10/19/87  10/19/87 
12/09/87  NOT  REQ. 
10/07/87  10/07/87 
10/14/87  10/15/87 
12/09/87  NOT  REQ. 
10/22/87  NOT  REQ. 
11/24/87  NOT  REQ. 
12/09/87  NOT  REQ. 
10/22/87  NOT  REQ. 
10/23/87  NO  RECOR 
12/09/87  NOT  REQ. 
11/02/87  NOT  REQ. 
11/24/87  NOT  REQ. 
12/09/87  NOT  REQ. 
10/27/87  NOT  REQ. 
12/14/87  NOT  REQ. 
11/02/87  NOT  REQ. 
12/01/87  12/01/87 
12/16/87  12/15/87 


(Q-7’) 


C550.0PR 

80-84.0 

0.20 

0.00 

11/16/87  NOT  REQ. 

C550.0PR  1 

1.5-57.0 

1.16 

0.00 

10  '27/87  SO  RECCR 

C550.0PR  2 

1.5-57.0 

0.96 

0.00 

10/27/87  .VO  RECOR 

C555.0TR 

0-87.0 

0.20 

1.40 

12/07/87  12/07/87 

C5S0.0SR 

1.5-58.0 

0.24 

0.00 

11/02/87  XO  RECOR 

C565.0TR 

20'-87.0 

0.20 

2.00 

12/07/87  12/07/87 

C570.0PL 

58.0-84.0 

0.18 

0.60 

12/16/87  12/16/87 

C570.0PR 

1.5-58.0 

10.10 

0.00 

10/27/87  NO  RECOR 

C570.0PR  2 

1.5^58.0 

1.01 

0.00 

10/27/87  XO  RECOR 

C575.0  TR 

0-58. 0 

0.00 

0.00 

12/07/87  NOT  REQ. 

C580.0  SR 

58-87.0 

0.40 

37.68 

12/01/87  12/02/87 

C580.0SL 

2.0-56.0 

0.09 

0.00 

12/14/87  NOT  REQ. 

C580.0SR 

1.5-58.0 

0.12 

0.00 

11/13/87  KOT  REQ. 

C585.0  TR 

0.0-58.0 

0.20 

0.00 

12/07/87  SOT  REQ. 

C590.0PL 

2.0-52.0 

0.07 

1.60 

12/10/87  12/10/87 

C590.0PR 

1.5-58.0 

1.52 

0.00 

11/02/87  XO  RECOR 

C590.0PR 

58-87.0 

0.21 

1.60 

11/23/87  11/23/87 

C595.0TL 

0.0-51.0 

0.01 

0.00 

12/15/87  SOT  REQ. 

C595.0TR 

0  -  59’ 

0.04 

0.00 

11/20/87  KOT  REQ. 

C600.0SL 

0.0-55.0 

0.04 

0.00 

11/16/87  SOT  REQ. 

C600.0SL 

55.0-82.0 

0.50 

1.80 

12/18/87  12/18/87 

C600.0SL  1 

0.0-05.0 

1.85 

0.00 

11/16/87  SO  RECOR 

C600.0SL  2 

0.0-55.0 

1.62 

0.00 

11/16/87  SO  RECOR 

C600.0SL  3 

2.0-55.0 

0.04 

0.00 

11/19/87  SOT  REQ. 

C600.0SR 

0-65 

0.89 

0.00 

11/16/87  XO  RECOR 

C600.0SR  1 

0-65’ 

0.89 

12.80 

11/16/87  11/18/87 

C600.0SR  2 

2-63.0’ 

0.02 

0.00 

11/19/87  SOT  REQ. 

CG05.0TL 

2.0-55 . 0 

0.02 

0.00 

12/15/87  SOT  REQ. 

C605.0TR 

2’  -  64 

0.06 

0.00 

11/20/87  SOT  REQ. 

C610.0PL 

2.0-55.0 

0.01 

15.10 

12/10/87  12/11/87 

C610.0PR 

1.5-64.0 

0.69 

0.00 

11/03/87  XO  RECOR 

C610.0PR  1 

1.5-64.0 

0.84 

0.00 

11/03/87  SO  RECOR 

C610.0PR  2 

1.5-64.0 

0.69 

0.00 

11/03/87  XO  RECOR 

C615.0TR 

2’  -  65’ 

0.09 

0.00 

11/20/87  SOT  REQ. 

C620.0SL 

2.0-55.0 

0.20 

0.00 

12/15/87  SOT  REQ. 

C620.0SL 

55.0-83.0 

0.13 

0.60 

12/18/87  12/18/87 

C620.0SR 

2.0-65.0 

0.48 

0.00 

11/19/87  SO  RECOR 

C620.0SR  1 

2-65.0’ 

0.20 

0.40 

11/19/87  11/18/87 

C620.0SR  2 

0-65.0’ 

0.48 

0.00 

11/16/87  SO  RECOR 

C625.0  TR 

2’-66.0 

0.20 

0.00 

11/20/87  11/20/87 

C630.0PL 

2.0-55.0 

0.02 

0.00 

12/10/87  NOT  REQ. 

C630.0PR 

1.5-66.0 

1.58 

0.00 

11/03/87  SO  RECOR 

C635.0  TR 

2-67.0 

0.01 

0.20 

11/20/87  11/20/87 

C640.0  SR 

66.0-97.0 

0.28 

0.00 

12/07/87  NO  RECOR 

C640 . OSL 

2.0-56.0 

0.01 

0.60 

12/15/87  12/18/87 

C640.0SL 

56.0-84.0 

0.23 

0.00 

12/18/87  SO  RECOR 

C640.0SR 

2.0-66.0 

1.17 

0.00 

11/19/87  NO  RECOR 

C640.0SR  1 

0  -  66.0 

1.17 

1.80 

11/16/87  11/18/87 

C640.0SR  2 

2-66.0 

0.01 

0.00 

11/19/87  SOT  REQ. 

C645.0  TR 

2-65.0 

0.16 

0.90 

11/20/87  11/20/87 

C650.0PL 

2.0-57.0 

0.03 

149.20 

12/10/87  12/11/87 

C650.0PR 

1.5-17.0 

2.33 

0.00 

11/03/87  NO  RECOR 

C650.0PR 

17-62.0 

0.54 

0.00 

11/12/87  NO  RECOR 

C660.0SL 

0.0-57.0 

0.27 

0.00 

11/16/87  NO  RECOR 

C670.0PL 

1.5-15.0 

3.05 

0.00 

11/03/87  NO  RECOR 

C680.0SL 

0.0-57.0 

0.42 

0.00 

11/16/87  SO  RECOR 

C680.0SL  1 

0.0-57.0 

0.53 

0.00 

11/16/87  NO  RECOR 

(Q-78) 


f"- . . . . 


C680.0SL  2 

0.0-57.0 

0.42 

0.00 

11/16/87' .VO  HECOR 

C688.3PL 

1.5-13.0' 

2.15 

0.00 

11/03/87  XO  RECOR 

C698 . 2SL 

0.0-54.0 

0.26 

0.00 

11/16/87  NO  RECOR 

CTOS. 9'  PL 

28-53.0 

0.82 

82.78 

il/12/87  11/12/87 

C705.9PL 

1.5-28.0 

1.74 

0.00 

11/03/87  NO  RECOR 

C705.9PL  1 

1.5-28.0 

1.45 

oioo 

11/03/87  NO  RECOR 

C705.9PL  2 

1.5-28.0 

1.74 

0.00 

11/07/87  NO  RECOR 

C709.0  TL 

0-50.0 

0.00 

0.00 

12/01/87  NOT  REQ. 

C712.8SL 

2.0-30.0 

i.54 

8.20 

11/16/87  11/20/87 

C722.0PL 

1.5-56.6. 

0.88 

0.00 

11/12/87  NO  RECOR 

C732.0SL 

2.0-53.0 

0.52 

0.00 

11/16/87  NO  RECOR 

C740.5PL 

1.5-51.0 

0.50 

0.00 

11/13/87  NO  RECOR 

C746.8  SL 

0.0-54.0 

0.10 

0.00 

11/18/87  .NOT  REQ. 

C755.0PL 

1.5-56.0 

0.28 

0.00 

11/13/87  NO  RECOR 

C764.7  SL 

2.0-54.0 

0.02 

0.00 

11/18/87  NOT  REQ. 

C774.7PL 

1.5-52.0 

0.02 

0.00 

11/13/87  NOT  REQ. 

C782.5  SL 

2.0-56.0 

0.02 

0.00 

11/18/87  NOT  REQ. 

C791.8PL 

1.5-57.0 

0.46 

0.00 

11/13/87  NO  RECOR 

C801.6  SL 

2.0-54.0 

0.01 

0.00 

11/18/87  NOT  REQ. 

C811.8PL 

50.0-75.0 

0.11 

0.00 

12/03/87  NOT  REQ. 

C818.1SL 

2.0-54.0 

0.30 

1.40 

03/22/88  03/22/88 

C827.6  PL 

2.0-51.0 

0.43 

0.00 

03/14/88  NO  RECOR 

C827.6PL 

7.0-76.0 

0.70 

0.90 

03/29/88  03/30/88 

C831.5  TL 

2.0-51.0 

0.16 

0.00 

03/24/88  NOT  REQ. 

C834.5SL 

2.0-51.0 

3.13 

8.10 

03/22/88  03/22/88 

C838.0  TL 

2.0-52.0 

0.03 

0.00 

03/24/88  NOT  REQ. 

C841.0PL 

2.0-52.0 

0.27 

0.50 

03/14/88  03/17/88 

C847.1  SL 

2.0-52.0 

0.07 

0.00 

03/23/88  NOT  REQ. 

C855.0PL 

2.0-52.0 

0.86 

26.50 

03/16/88  03/17/88 

C858.3  TL 

2.0-51.0 

0.13 

0.00 

03/24/88  NOT  REQ. 

C862.0  SL 

2.0-52.0 

0.40 

9.40 

03/23/88  03/23/88 

C865.0  TL 

2.0-52.0 

0.15 

0.00 

03/24/88  NOT  REQ. 

C868.5PL 

2.0-53.0 

0.67 

1.70 

03/16/88  03/17/88 

C878.0  SL 

2.0-51.0 

0.24 

0.60 

03/23/88  03/23/88 

C878.C  SL 

51.0-76.0 

0.04 

0.00 

04/04/88  NOT  REQ. 

C884.0  PL 

2.0-54.0 

0.48 

0.00 

03/17/88  NO  RECOR 

C884.0PL 

7.0-77.0 

0.64 

46.70 

03/29/88  03/30/88 

C889.7  SL 

2.0-52.0 

0.30 

0.40 

03/23/88  03/23/88 

C889.7  SL 

52.0-78.0 

0.18 

'  0.00 

04/04/88  NOT  REQ. 

C896.0PL 

2.0-52.0 

0.07 

0.00 

03/17/88  NOT  REQ. 

C903.0  SL 

2.0-52.0 

0.04 

0.00 

03/23/88  NOT  REQ. 

C9n.0PL 

2.0-51.0 

0.08 

0.00 

03/17/88  NOT  REQ. 

C917.3  SL 

2.0-52.0 

0.40 

1.20 

03/23/88  03/23/88 

C923.9PL 

2.0-52.0 

2.38 

3.30 

03/17/88  03/18/88 

C931.3  SL 

2.0-51.0 

0.04 

0.00 

03/23/88  NOT  REQ. 

C937.5PL 

2.0-52.0 

1.24 

3.40 

03/17/88  03/18/88 

C943.7  SL 

2.0-52.0 

0.11 

0.00 

03/23/88  NOT  REQ. 

C950.0PL 

2.0-52.0 

0.18 

0.00 

03/17/88  NOT  REQ. 

C956.0  SL 

2.0-53.0 

0.38 

3.70 

03/23/88  03/23/88 

C965.0PL 

2.0-56.0 

2.40 

0.70 

03/18/88  03/31/88 

C975,0  SL 

2.0-56.0 

1.06 

5.70 

03/24/88  03/24/88 

C985.0PL 

2.0-54.0 

2.52 

26.00 

03/18/88  03/18/88 

C995.0PLF 

25.0-50.0 

0.16 

0.00 

03/21/88  NOT  REQ. 

C996.0PLF 

7.0-74.0 

0.26 

0.80 

03/30/88  03/31/88 

C996.5SLF 

2.0-74.0 

0.19 

0.00 

04/04/88  NOT  REQ. 

C997.0PLF 

7.0-73.0 

0.70 

76.20 

03/30/88  03/31/88 

(Q-79) 


06/19/89 

PRESSURE  FLOW  AND  GROUT  TAKE  FOR  HOLE  AND  DEPTH  RANGE  SHOWN 

HOLE  RANGE:  D495.0PV  -  D675.0PV 

DEPTH  RANGE:  0.0-  **.* 


HOLS  NO. 

INTERVAL,  FT 

WATER  CFM 

TAKE,  CWT 

DATE  PT  DATE  GR 

D495.0PV 

2.0-35.0 

0.04 

0.00 

12/21/87  NOT  REQ. 

D505.0SV 

2.0-35.0 

0.18 

0.00 

12/22/87  01/12/88 

D515.0PV 

2.0-35.0 

0.20 

0.00 

12/21/87  NOT  REQ. 

D525.0SV 

1.5-35.0 

0.09 

0.20 

12/22/87  01/12/88 

D535.0PV 

2.0-35.0 

0.04 

0.00 

12/22/87  NOT  REQ. 

D545.0SV 

1.5-35,0 

2.00 

0.50 

12/22/87  01/12/88 

D555.0PV 

2.0-35.0 

0.18 

14.60 

12/22/87  01/12/88 

D565.0SV 

2.0-35,0 

0.20 

0.00 

01/14/88  NOT  REQ. 

D575.0PV 

2.0-35.0 

0.40 

0.10 

12/22/88  01/12/88 

D580.0TV 

2.0-35.0 

0.20 

0.00 

01/18/88  NOT  REQ. 

D585.0SV 

2.0-35.0 

0.95 

23.40 

01/14/88  01/14/88 

D390.0TV 

2.0-35.0 

0.04 

0.00 

01/18/88  NOT  REQ. 

D595.0PV 

2.0-35.0 

1.62 

8.70 

12/22/87  01/12/88 

D600.0TV 

2.0-35.0 

0.31 

0.30 

01/18/88  01/19/88 

D60S.0SV 

2.0-20.0 

1.76 

87.00 

01/14/88  01/14/88 

D605.0SV 

20.0-35.0 

0.05 

0.00 

01/18/88  NOT  REQ. 

D610.0TV 

2.0-35.0 

0.16 

2.30 

01/18/88  10/10/87 

D615.0PV 

2.0-35.0 

0.11 

0.00 

01/04/88  NOT  REQ, 

D620.0TV 

2.0-35.0 

0.01 

0.00 

01/18/88  NOT  REQ. 

D625.0SV 

2.0-17.0 

1.40 

51.50 

01/04/88  01/11/88 

D625.0SV 

17.0-35.0 

0.20 

0.00 

01/14/88  NOT  REQ. 

D630.0TV 

2.0-35.0 

0.03 

0.00 

01/18/88  NOT  REQ. 

D635.0PV 

2,0-35.0 

0.07 

0.00 

01/18/88  NOT  REQ. 

D645.0SV 

2.0-35.0 

0.12 

0.00 

01/20/88  NOT  REQ. 

D655.0PV 

2.0-35.0 

0.56 

22.10 

01/18/88  01/19/88 

D665.0SV 

2.0-35  0 

0.08 

0.00 

01/20/88  NOT  REQ. 

D675.0PV 

2.0-35.0 

0.20 

0.00 

01/18/88  NOT  REQ. 

(Q-80) 


f 


PRESSURE  FLOW  AND  GROUT  TAKE  FOR  HOLE  ANrCEPT^RANGE 


HOLE  RANGE:  E500.0PV  -  E64b.0PV 

DEPTH  RANGE:  0.0-  »*.» 


HOLE  NO. 


INTERI'AL.^FT  WATER  CFM  TAKE,  CWT  DATE  PT  DATE 


E500.0PV 

E510.0SV 

E520.0PV 

E530.0SV 

E540.0PV 

E550.0SV 

E560.0PV 

E570.0SV 

£580. OPV 

E590.0SV 

E600.0PV 

E600.0PV 

E610.0SV 

E620.0PV 

E630.0SV 

E640.0PV 


2.0-35.0 

2.0-35.0 

2.0-35.0 

2.0-30.0 

2.0-35.0 

2.0-30.0 

2.0-35.0 

2.0-30.0 

2.0-35.0 

2.0-35,0 

2.0-10.0 

10.0-35.0 

2.0-35.00 

2.0-35.0 

2.0-35.0 

2,0-35.0 


0.06  0.00 

0.03  0.00 

0,01  0.00 

0.03  0.00 

0.02  0.00 

0,11  0.00 

0.14  0.00 

0.16  0.00 

0.16  0.00 

0.01  0.00 

3.62  43.90 

1-23  118.50 

0.27  3.40 

1-91  1.60 

0.44  4.40 

0.44  19.80 


12/22/87  NOT  REQ. 
12/22/87  NOT  REQ. 
12/22/87  NOT  REQ. 
01/11/88  NOT  REQ. 
01/05/88  NOT  REQ. 
01/11/88  NOT  REQ. 
01/05/88  NOT  REQ, 
01/11/88  NOT  REQ. 
01/05/88  NOT  REQ. 
01/15/88  NOT  REQ. 
01/05/88  01/06/88 
01/13/88  01/13/88 
01/15/88  01/15/88 
01/05/88  01/18/88 
01/13/88  01/13/88 
01/05/88  01/11/87 


I 

1 


(0-81) 


12-02  FOUNDATION  CORTAIM  GROUTIN'G 
Additional  Foundation  Grouting 


GENERAL 


Additional  foundation  grouting  was  needed  in  the  dam  site  to 
more  extensively  treat  features  not  adequately  covered  by  the 
designed  parallel  lines  of  the  curtain  grouting.  The  features 
treated  by  these  additional  holes  included  joints,  bedding 
planes  and  dental  concrete.  A  description  of  the  holes  include: 
shallow  drill  depth  (5’  to  10’),  single  zoned,  drilled  at  varying 
angles,  embedded  nipples  not  required,  split  spacing  not 
required,  low  grouting  pressure  used  (4  to  7  psi),  numerous 
surface  and  hole  connections,  and  grout/circulate/caulk  cycles 
used  to  treat  surface  connections. 

LOCATION  AND  DESCRIPTION 


Contact  Grouting: 
Feature : . . . . 
Description: 


Location : . . . 

Drilling: 

Number: . 

Depth : . 

Angle: . 

Pressure  Testing: . . 

Grouting : 

Date : . 

Mix: . 

Pressure : . . . 

Grout  Take : . 


Contact  grouting  dental  concrete. 
Overhangs  within  a  broken  zone 
were  marked  and  located  before  the 
placement  of  dental  concrete,  the 
grout  holes  were  then  drilled 
through  the  concrete  to  intersect 
these  overhangs. 

Station  6+00  to  5+80,  elevation 
522. 

21  holes 
5  feet 

30  degrees  toward  the  rock  slope 
None 

1-21-88,  1-22-88  and  1-25-88 
4:1,  3:1,  2:1,  1.5:1,  1:1 
4  psi 

Total  of  76.9  cwt  of  cement 


Pressure  Tested  Holes: 


Feature: .  An  open  bedding  plane  and  a  high 

angle,  open.  Joint. 

Description: .  A  series  of  holes  were  drilled  to 


determine  the  water  tightness  of 
an  open  bedding  plane.  After  the 
discovery  of  a  high  angle  joint, 
excessive  surface  connections,  and 
high  water  flow  it  was  determined 
to  remove  this  loose  rock  instead 
of  attempting  to  grout. 

Location: .  Station  4+50  to  5  +  10,  elevation 

526  to  529. 


(Q-82) 


12-02  FQUK'DATIONf  CURTAIN  GROUTIN'O 
Additional  Foundation  Grouting 


LOCATION’  AND  DESCRIPTION  (cont) 


Lj 


Pressure  Tested  Holes  (cont) 
Drilling: 


Number: . 

....  7  holes 

Depth : . 

. . . .  9  feet 

Angle : . 

. . . .  Vertical 

Location: . 

....  (1) 

sta. 

4+50, 

25’  D/S 

(2) 

sta. 

4+65, 

30’  D/S 

(3) 

sta. 

4+80, 

30’  D/S 

(4) 

sta. 

4  +  95, 

35’  D/S 

(5) 

sta. 

5+10, 

35’  D/S 

(6) 

sta. 

5  +  10, 

50’  D/S 

(7) 

sta. 

5  +  10, 

70’  D/S 

sure  Testing: 

Date: . .  . 

-  11- 

19-87 

Pressure : . 

. . . .  4  psi 

Water  Flow: . . . . . 

....  (1) 

0.05 

cfm. 

(2)  0.47 

(3) 

1.01 

cfm. 

(4)  1.40 

(3) 

1.18 

cfm. 

(6)  0.08 

<7) 

0.07 

cfm. 

Grouting: . 

....  None 

Left  Abutment:  Joint  "A" 


Feature: .  High  angle,  iron  stained,  joint 

N  SO”  E 

Description: .  Holes  were  drilled  on  an  angle  to 

intercept  joint  due  to  the 
AS"  sloped  top  of  rock  surface. 

Location: .  Sta.  8+90  to  9+00,  elevation  612 

to  630. 

Drilling : 

Number: . . .  4  holes 

Depth: .  10  feet 

Angle: .  45  degrees 

Location: .  (1)  15’  U/S,  (2)  11’  U/S , 

(3)  3’  U/S,  (4)  4’  D/S. 

Pressure  Testing: 

Date: .  4-5-88 

Pressure: .  7  psi 

Water  Flow: .  Washed  holes,  no  measurements  were 

taken. 

Grouting: 

Date: .  4-5-88 

Mix: .  1:1 

Pressure: .  7  psi 

Grout  Take: .  Total  of  2.2  cwt  of  cement  @  1  hr 

10  min. 


(Q-83) 


12-02  FOUNDATION'  CURTAIN  GROUTING 
Additional  Foundation  Grouting 

LOCATION  AND  DESCRIPTION  (cont) 


Left  Abutment;  Joint  "B" 
Feature: . 

Description: . 


Location: . . . . .  . 

Drilling : 

Number : . 

Depth: . 

Angle : . 

Location : . 

Pressure  Testing: 

Date : . 

Pressure: . 

Water  Flow: ......... 

Grouting : 

Date: . 

Mix : . . . 

Pressure : .  . .  . . 

Grout  Take: . 


High  angled,  iron  stained,  joint 
N  10*  W  to  N  50  E 
Holes  were  drilled  at  an  angle  to 
intercept  the  joint  due  to  the 
sloped  top  of  rock  surface. 

Sta.  8+30  to  8+50,  elevation  573 
to  585. 

4  holes 
10  feet 
45  degrees 

(1)  20’  L7S,  (2)  15’L7S, 

(3)  3’  L7S,  (4)  3’  D/S 

4-6-88 
7  psi 

(1)  0.0  cfm,  (2)  0.01  cfm, 

(3)  1.66  cfm,  (3)  2.51  cfm. 

4-6-88 

1.5:1  and  1 : 1 
7  psi 

Total  of  holes  (3)  and  (4)  was  2.5 
cwt  of  cement  ®  2  hr  10  min. 


Valley  Section; 

Feature :  .  .  .  . 
Description : 


Location: . 

Drilling : 

Number : . 

Depth : . 

Angle : . 

Location: . ■ . 

Pressure  Testing: 

Date : . 

Pressure : . . . 
Water  Flow: . 

Grouting : 

Date ; . 

Mix ; . 

Pressure : . . . 
Grout  Take : . 


High  angled  joint  N  lO"  E 
Holes  were  drilled  directly  on 
joint  at  rock  surface. 

Sta.  6+85  to  7+00,  elevation  535 

4  holes 
10  feet 
Vertical 

(1)  16’  U/S,  (2)  8’  U/S, 

(3)  centerline,  (4)  9’  D/S. 

1-18-88 
4  psi 

(1)  2.04  cfm,  (2)  0.31  cfm 
(3)  1.02  cfm,  (4)  0.29  cfm 

1-20-88 
2:1  and  1:1 
4  psi 

2.0  cwt  of  cement  ®  4  hr  20  min 


(Q-84) 


12-02  FOUNDATION'  CURTATK-  r.pntiTTMf^ 
Additional  Foundation  Grouting 


location  and  DESOrtpttom  (cent) 


Right  Abutment:- 

Feature : . 

Description: . . 

Location: . 

Drilling; 

Number: . 

Depth: . 

Angle : . | 

Pressure  Testing; _ ’ . ' 

Grouting : 

Date . . . . 

Mix ; . ’  I 

Pressure : . . 

Grout  Take : . * 


open,  joint 

N  5®  E 

Holes  Here  drilled  directly  on 
joints  at  rock  surface. 

Sta.  3-t80  to  3  +  70,  elevation  545 

8  holes 
5  feet 
Vertical 
Not  required 

3-2-88 
3 : I  and  J : i 
4  psi 

Total  of  21.2  oKt  of  cement  @  5  hr 

nin* 


(0-85) 


■ 


,  50'% 

I  I 


Additional  Foundation  Grouting 


RKh 


Hcli  Wifi 

Mpi.  Nio*r  ^ 

2-04wt  ctrvi/l  *'*'• 


C*wcr<ifl 


bTATtOtJ  fii 


M#)<)  W<»l  <}ri.‘k/ 
Vtfi'Ca'  ♦'  &' 

H«V  p<il4wr< 

wiii  f#  p»n**U  '^y' 

n.l  cwt  oh  , 


H*U  > 


0<uUI  Co*<crc<« 


Pvl&HT  nb'rHEKT 


!3ThT'^>/l 


12-02  FOL’N'DATION'  CURTAIN'  GROUTING 
Post  Grouting  Exploratory  Borings 


GEX’ERAL 

Exploratory  drilling  was  performed  in  the  valley  sections  of 
the  dam  foundation  after  the  foundation  grouting  was  completed  in 
that  area.  These  holes  were  drilled  to  determine  the 
effectiveness  of  the  foundation  grouting  by  finding  areas  of 
grout  take  and  the  water  tightness  of  the  formations.  The 
exploratory  holes  were  located  near  grout  holes  which 
encountered  large  grout  takes,  these  holes  were  then  "logged" 
noting  were  grout  traces  were  located  within  the  core.  At  the 
completion  of  drilling  the  holes  were  then  pressure  tested  with  a 
single  packer  to  determine  the  water  tightness  of  the  rock  in 
that  area.  An  area  of  concern  during  the  grouting  operation  was 
the  broken  zones  found  within  the  top  20  feet  of  the  valley 
sections.  This  area  was  then  targeted  for  locations  of 
exploratory  holes,  both  upstream  and  downstream  of  centerline. 

The  exploratory  holes  were  drilled  with  a  Longyear  rotary 
drill  between  28  Jan  88  and  4  Feb  88.  The  bit  that  was  used 
during  exploratory  drilling,  was  a  4"  dia.  diamond  core  bit  with 
a  5’  barrel.  During  the  exploratory  drilling  there  was  no 
e.xcessive  core  or  drill  water  loss  encountered.  The  pressure 
testing  was  completed  by  the  use  of  a  single  packer  with  the 
pressure  being  determined  by  depth  of  the  packer  (Ipsi/ft.). 

LOCATION'  AXD  DESCRIPTION' 

Hole  e  CG-1 

Location: .  Sta.  4+50,  on  centerline, 

elevation  527.6. 


Purpose: .  Determine  areas  of  grout  flow  from 

grout  hole  t  C490.0PR,  zone  II, 
grout  take  =  81.4  cwt  cement. 


Depth:.. . . .  75.9  feet 

Grout  Recovered: 


Description 

grout  hole  fil.  w/  grout 

bd.  pn.  fil.  w/  grout,  O.l’  thick 

Pressure  Test: 


Interval 
{ft.  ) 

5.0  -  75.9 
15.0  -  75.9 


Pressure 

(psi) 

5 


15 


Elevation 
487.8  -  487.4 
458.5 


Water  Flow 
(cfm) 
0.08 
0.34 


(0-88: 


Hole  #  CG-2 


Hole 


FOtyPATIOX  CUaTaTM  G3CLTTyf: 
Post  Groutins  exploratory  Borings 

D_DESCgIl>rTn\'  icont) 


Location 
Purpose: . 


Depth: . 

Grout  Recovered ; 

?*-ossure  Tests: 

Interval 

fftJ 

3.2  -  11.8 
11.8  -  18.1 
18.1  -  25.0 
21.0  -  51.0 

=  CG-3 


Location: 


Purpose: 


Depth : . 

Grout  Recovered: 


Sta.  6*20,  on  centerline, 
elevation  527.1, 


Deteraine  grout  flow  along  -C' 
line,  grout  holes  #s  C630.0PR 
(zone  I,  grout  take  =  111. 8  cut) 
C600.0SL  (zone  I.  grout  take 

“  |00.4  CWt)e 


ot , C 


N'o  grout  traces  were  logged 


Pressure 

Kater  F). 

(psi) 

(cfo) 

5 

0.0 

11 

0.39 

18 

21 

0.21 

0.0 

Sta.  5+75, 
520.9. 


1*.5*  U/S,  elevation 


Deteroine  grout  flou-s  along 
curtain  grout  line  "A”,  zone  I. 

26.1  feet 


Descrinti on 

bd.  pn.  fii.  „/  grout,  0.02’  thick 

bkn.  pn.  «,•/  grout 

bkn.  pn,  w/  g.-out  trace 

sli.  bkn.  bd,  pn.  fil.  w/  grout 

bkn.  pn.  «/  tr.  of  grout 

bkn.  bd.  pn.  w/  tr.  of  grout 

ni.  ang.  jt.  w/  tr.  of  grout 

sh.  coal  K/  tr.  of  grout 

ang.  grout  hole  w/  grout  backfill 


Elevation 


:517.4 

513.3 

513.0 

512.6 

512.5 

510.5 
509.2 

509.2 

506.3 

504.3 


517. 


512. 


501. 

501. 
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12-02  FOUKDATIOX  CUHTAIX  GROUTING 
Post  Grouting  Exploratory  Borings 


LOCATION’  AND  DHSCRIPTIOX  (cont) 


Hole  =  CG-3  (cont) 

Pressure  Test: 

Water  Flow 
(cfa) 
0.0 
0.0 

Hole  =  CG-4 


Interval 

(ft) 

5.0  -  26.1 
18.0  -  26.1 


Pressure 

(psi) 

3 

18 


Location: 


Sta.  5460,  38.1  D/S,  elevation 
520.8. 


Purpose: .  Determine  grout  flow  in  broken 

zones  downstream  of  grout  lines 
zone  I. 


Depth: .  21.5  feet 

Grout  Recovered: 


Descrintion 
bd.  pn.  fil.  w/  grout 
bd.  pn.  fil.  w/  grout,  0.01’  thick 
coal  w/  tr.  of  grout 


Pressure  Test: 


Interval 

(ft) 

5.0  -  21.5 
10.0  -  21.5 


Pressure 
(psi ) 

5 

10 


Hole  r  CG-5 


Elevation 
510.9 
507 . 7 

505.6  -  509. 


Water  Flow 
(cfm) 

0.0 

0.0 


Location: 


Sta.  6405,  40’  D/S,  elevation 
526.9. 


Purpose: .  Determine  grout  flow  in  broken 

zones  downstream  of  grout  lines 
zone  1 . 


Depth: 


22.5  feet 


(0-90) 


12-02  FOUXDATIOK  CUR7AIX  CROtmKG 
Post  Grouting  Exploratory  Borings 


LOC.-^IOX  AXD  DESCRIPTIOX  (cont) 
Hole  #  CG-5  (cont) 

Grout  Recovered: 


Description 
void  filled  v/  grout 

bkn.  sone:  sev.  bkn.t  -ts  @  45®  ang., 

k/  so.  tr.  of  grout. 

bd.  pn.  v/  tr.  of  grout 

bd.  pn.  «.•/  tr.  of  grout 

bd.  pn.  w/  tr.  of  grout 


Elevation 
314.5  -  514.4 

r '3.9  -  513.6 
513.4 
511.7 
511.0 


Pressure  Test: 

Interval 

(ft) 

4.3  -  10.9 
10.9  -  17.5 
17.5  -  22.5 


Pressure 

(psi) 


Kater  Floi.- 
(cfn) 

0.0 

0.0 

0.17 


Hole  =  CG-6 


Location: . .  Sta.  3tl0,  40’  D/S 

Purpose: .  To  deternine  grout  flows  in  broken 

zones  downstream  of  grout  lines, 
zone  I. 

Depth: . . .  20.9  feet 

Grout  Recovered: .  So  grout  traces  were  logged. 


Pressure  Testing: 

Interval 

(ft) 

5.0  -  20.9 


Pressure 

(psi) 

5 


Water  Flow 
(cfm) 
0.0 


Hole  #  CG-7 


Location: .  Sta.  6t25,  25’  0/S,  elevation 

528.0 


Purpose: .  Determine  the  direction  of  grout 

flow  along  line  "D”,  grout  hole  * 
D625.0SV,  grout  take  =  51.5  cwt. 


(Q-91)  -  <^2.) 


\ 

12-02  FOKXDATIOX  CU5TATK  ngriin-Tvr; 

Post  Grouting  Exploratory  Borings  \ 

LOCATIOX  AKD  DESrRIPTTOX  (cont) 

Hole  #  CG-7  (cont) 


.  21.1  feet 

Grout  Recovered : 


Descrirtion 
broken  zone:  sev. 
so.  t.  grout  Idys. 

Pressure  Test; 

Interval 

(ft) 

3.9  -  10.3 
9.5  -  16.1 
16.1  -  21.1 


bkn.,  0.1 


Pressure 

(PSi) 

5 

10 

16 


loss 


Elevati  cin 
512.9  -  512.3 


Eater  Flnvr 
(cfm) 
0.01 
0.00 
0.10 


(0-93) 


1 


12-03  HODIFICATTOMc: 


Hod.  Ho- 


Date 


Description 


POOOOl 

25  Aug  86 

P00002 

08  Dec  86 

P00003 

09  Jan  87 

P00004 

05  May  87 

P00006 

20  Apr  87 

P00007 

30  Jun  87 

P00008 

30  Jul  87 

P00009 

20  Aug  87 

POOOlO 

11  Aug  87 

POOOll 

26  Aug  87 

P00012 

30  Oct  87 

P00013 

04  Jan  88 

.'■00014 

04  Jan  88 

P00015 

04  Jan  88 

P00016 

04  Jan  88 

P00017 

10  Feb  88 

P00018 

26  Apr  88 

P00019 

23  May  88 

P00020 

09  Nov  88 

P00021 

03  Jan  89 

P00022 

11  Nov  88 

P00023 

30  Nov  88 

Fine  aggregate  for  concrete .  * 

Pipe  culverts  in  spoil  area .  * 

Single  phase  const,  of  slurry  wall...  r-i 
Sheetpiling  -  30®  wye  reinforcing. . . .  R-3 

Additional  foam  for  trash  boom. .  * 

Relocate  u/s  dewater,  well  panels _  r-5 

Intake  structure  form.  el.  570  -575..  r-s 
Mod.  to  main  sluice  conduit  liners. . .  * 


Delete  deadmen  anchor . 

Locking  pin  material  substitution, ...  * 

Notch  in  d/s  diversion  dike .  R-15 

Sample  concrete  batches .  * 

Deletion  of  power  cable .  * 

Additional  test  fills  and  test  pits..  R-17 

Deletion  of  fuel  storage  system .  * 

Extend  36"  dia.  floatwell  pipe .  * 

Modifications  to  masonry  walls .  * 

Additional  inspection  of  dam  found...  R-21 

Removal  and  replace  imperv.  core .  R-23 

Const,  waterline  to  maint.  build .  * 

Removal  of  5'  cone,  cofferdam  abut...  R-25 
Suspension  of  cone,  g  intake  structure  * 


*  Modifications  not  related  to  this 
included 


foundation  report  were  not 


12-03  MODIFICATIONS  (cont) 


Mod.  No. 

Date 

Descriution 

Pane 

P00024 

16 

Dec 

88 

Preparation  o.f  alternate  borrow  area 

R-27 

P00025 

18 

Jan 

89 

6"  concrete  tolerance  in  spillway,... 

R-29 

P00026 

28 

Feb 

89 

Paint  embedded  metals,  intake  struct. 

R-31 

P00027 

27 

Feb 

89 

Pressure  reducing  valves,  inlet  gates 

* 

P00028 

27 

Mar 

89 

Misc.  changes  to  maintenance  building 

* 

*  Modifications  not  related  to  this  foundation  report  were  not 
included. 
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6.  ISSUED  BY 


87  JAH  09 


TTTAOMiHSflREDWHToiSrBioinSme; 


Deparcnent  of  the  Arny 

Hunclneton  DlBtricc,  Corps  of  Engineers 

502  Ath  .Street 

Hunclnxton,  West  Virginia  25701-2070 

oTnak^  At^O  AODReSS  OF^ONTRACTOR  tUo.,  ttntt.  <^nty.  SUU  ana  Ztfcwt^ 

The  Teane  Conscructlon  Corp« 

Ofi**  Ease  Main  .St. 

Herlden,  CM  06450 


I  {J)  (9A.  AMENDMENT  OF  SOLICITATION  NO. 


|9B.  DATED  tSSB iTEM  tl) 


coos  IFACILITYCCOE _ _ _ 1  I  86  y,b  aS _ 

_ 11  THIS  ITEM  ONLY  APPLtfS  TO  AMENDMENTS  Of  SOLICITATIONS _ 

CD  The  ebove  numbered  soliciMiion  is  emended  «s  sei  forth  in  Item  14.  The  hour  and  date  specitied  for  receipt  of  Offers  Q  is  extended.  Q  is  not  ex 
tended 

Offers  must  ad^nowtedse  receipt  of  ihtsarrvndmeni  prior  to  the  hour  and  date  specified  m  the  solicitation  or  as  ametxJed.  by  one  of  the  following  methods 
(a)  Sw  completing  ltems8drK3  IS.  and  returning copies  of  the  amerdment:  (bl  By  acknowledging  receipt  of  thisamervsment  on  each  copy  of  the  offer 
Submilled  or  (ci  8y  separate  fetter  or  lefegrairi  which  includes  a  referer>c£  to  the  soiicttation  ary5  ameridmeni  numbers  FAILURE  OF  yOuR  ACKNOWlEDG 
UENT  TO  8E  RECElVEO  AT  THE  PLACE  OESfGNATEO  FOR  THE  RECEIPT  Of  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  REJECTION  OF  YOUR  OFFER  If  by  virtue  of  fhisamendnent  youdesire  tocharsgeanofferalready  submitted  such  change  may  be  made  by  telegram  or 
letter  provided  each  telegram  or  letter  makes  refererKe  to  the  solicitation  and  thisamendment  and  is  received  prior  to  the  opening  hom  and  date  specified 

12  ACCOUNTtNCANOAPPROPfttATrON6ATA///frflUir«d|  ----- 

F6N  <)646i  06X3122  CO,  CE _ MR  BE  YBC  04.10C0  0000  0320  284 _ 

13  THIS  ITEM  applies  ONLY  TO  MODIFICATIONS  OF  CONTftACTS/ORDEfiS, 
_ IT  MOOlFieSTHE  CONTRACT/OROER  NO  A$ OESCftiBEO  IN  ITEM  t4 _ 

UI  |A  THIS  CMANCe^^ROeR  tsTssOEO  PURSUANT^ TO"'~rSp«fry  auWlonly/  THE  CHAHCCS  SeT'^RTfS  IN  ITEM  K  Aht  MADE  IN  TMe'cON. 
TRACT  OROCR  NO.  IN  ITEM  lOA. 

0  ThC  above  NUMeCREOCONTRACT/OROER  IS  MOOlFlEO  TO  REFLECT  THE  ADMINISTRATIVE  CHANCES  fiuc/i  «<  cfian/ri  in  peyinf  o//ica. 
eppropr/alion  date,  etc  /  SET  FORTH  IN  ITEM  14,  PURSUANT  TO  THE  AUTHORITY  OF  FAR  43.103(0). 

C'.  THi^l^PPLEMENTAL  AGREEMENT  is' ENTEREO'lNTO  PURSUANT  TO  AUTHORITY  OF;  n  ^  ^  _ 

)  CC  5R  "Changes'*  and  CC-60  "VaZue  Engineering  -  Conscruction" 

~  O.  OTHER  (Sp*ctfr  type  of  mo4iU<4Uon  and  euiaorflyl 

E.  IMPORTANT.  Contractor  D  is  not,  Q  IS  required  to  5190  this  document  and  return  copies  to  the  issuing  office 

OESCftiPTiyrTo^AME'N^MENTAtOOIFiCATlON  (Or^anbfd  ty  VCF$*ftion  hioaingi.  ineiudint  toriediiltonfcontTaeltutitct  malurwhrre  ftuible  ; 

Tieference  ts  made  to  Contract  Clause  38  "Changes'*  and  Contract  Clause  60  "Value 
Fnglneerlng  -  Construction**  of  the  above  numbered  contract  for  "Construction  of  Dam  and 
Appurtenant  Works,  Phase  II,  Yatesvllle  Lake,  Kentucky." 

.^ince  an  equitable  adlustnent  to  the  contract  price  for  the  Value  Engineering  Qiange  has 
been  determined,  it  is  necessary  and  In  the  best  interest  3f  the  Covernment  to  modify  the 
^  contract  In  certain  particulars  as  follows: 


ISA  NAME  ANO  TITLE  OF  SIGNER  (lyft  or  printf 


lid  CONTHACtOR/OFFCROR 


16A.NAMC  AND  TITLE  OF  CONTRACTING  OFFICER  (Typt  orpnnt} 

ROBERT  D*  BROWN  III,  COL,  Corps  of  Engineers 
Contracting  Officer 

■nSCTOATE^iOfTCO  Re^UNITEbTfATMOF  (UC.  DATE  SIGNED 


t^ignaturf  e/ptrton  au(hortUd  to  mnf 


^Sif notuft  of  ^ontraetint  0//if€rj 


NSN  ;S40  0MS2  1070 
PREVIOUS  EDITION  UNUSABLE 


STANDARD  FORM  30  (REV.  )0  83} 
Pr«;criD*4  oy  GSA 
FAR  (41  CFR)  S3  243 


s. 


Page  2  of  2  Pages 
Contract  No.  DACH69-86-C-0039 
Modification  No.  P00003 

The  slurry  walls  constructed  under  this  contract  will  be  built  conpletely  in 
one  construction  sequence,  as  proposed  in  the  Contractor's  proposal,  dated 
29  July  1986,  and  approved  by  the  Government  on  13  August  1986. 

Credit  for  all  savings  resulting  from  the  V.E.  change  will  he  made  at  a  new 
lump  sun  price  for  "V.E.  Change  to  Slurry  Wall." 

Paynent  for  the  Contractor's  portion  of  the  savings  will  be  made  at  a  new  lump 
sum  price  for  "V.E.  Incentive  Adjustment." 

The  credit  and  payment  will  be  made  at  the  agreed  lump  sun  prices  hereby 
established  by  the  addition  of  the  two  new  items  indicated  below: 


Estimated 

Unit 

Amount 

Item  No. 

Description  Ouantlty 

Unit 

Price 

Increase  Decrease 

Hod 

P00f>03-1 

V.E.  Change  to  Slurry  Hall  1 

Job 

Sum 

$25,900.00 

Hod 

pnnno3-2 

V.F..  Incentive  Adjustment  1 

Job 

Sum 

$14,245.00 

NET  DECREASE  IN  CONTRACT  PRICE  (-)  $11,655.00 

The  contract  price  Is  accordingly  decreased  by  the  amount  of  $11,655.00.  The 
contract  time  is  not  changed  by  this  modification. 

It  is  understood  and  agreed  that  the  adjustment  constitutes  compensation  in 
full  on  behalf  of  the  Contractor,  his  subcontractors  and  suppliers,  for  all 
costs  and  markup  directly  or  indirectly  attributable  to  the  change  ordered 
herein,  for  all  unchanged  work,  for  all  delays  related  thereto,  and  for 
performance  of  the  change  within  the  tine  frame  stated. 

If  the  foregoing  modification  is  acceptable,  it  is  requested  chat  you  sign  in 
niock  ISR,  complete  blocks  I5A  and  15C  of  the  form,  and  return  the  original  to 
this  office  (ATTN:  ORHSU). 


CONTRA! 


AiODIFICATION  proposal  and  ACC£PT| 
(Mi^ificitian  of  l«>  than  ^O.OW)  ^ 


fc/l¥clei?^¥ilg^neer,  Yatesvllle 

Uke,  P.0,  Box  1101,  Louisa,  KY 

ii77n-iini  '  — 

"•gXfSg5^?5fc-0039  ' 

4,  TO  [Contractor J 

The  Lane  Construction  Corp. 

965  East  Main  Street 

Meriden,  CT  06450 

S.  PflOJECT  LOCATION  AND  DESCRIPTION- 

Construction  of  Daa.and  Appurtenant  Works 
Phase  II,  Yatesvill^Uke,  KY 

&  A  froposa!  It  itquesled  formaUni  tht  hcrtlntftcr  acxriiMt  ctiante  la  accardmce  iWrt  tpctiflaitlim  tad  Jnnlat  mUtont  clltd  herein  or  lUteil 
la  attaehmtnt  htreto.  Submit  yodF  propoul  la  spxe  tadlealed  on  ptteS,  atitcH  delaiud  breabdown  of  prime  and  tubcoatraet  coala  (See  the 
doute  of  Ihit  eontrxl  entllled,  "Hodlflcalloa  tropotala  ■  friee  Breakdoym")  DO  NOTltan  Vort.  under  IllUpmpoted  cheoie  mil  you  receltea 
copy  Jifned  by  the  Contracttrit  Officer  or  a  dUeettve  to  proceed^' 

RAY  K.  HOLEY 
Resident  Engineer 


7.  OESCniPTION  OF  CHANGE:  Buituant  to  the  elaux  of  ttile  confixt  eattded,  *'Oiariga‘f  the eontrxtor ahol  f 
materiel,  endpetfoimelv/orkneceaearytoeccompUth  the  foloudagdeaerlbed  work: 


el  plank  tabor  end 


a.  Provide  a  reinforcing  plate  for  Che  specified  30°  wye  piling  In  accordance  wicli' 
Che  revised  and  approved  shop  drawings  for  the  piling. 

b.  All  work  shall  be  performed  In  accordance  with  the  applicable  provisions  of  Che 
contract  plans  and  specifications. 


c.  The  above  modification  will  result  In  Che  addition  of  one  new  Item  of  work  Co  Che 
contract  for  which  payment  will  be  made  at  Che  agreed  unit  price  hereby  established  as 
indicated  below: 


Item  Description  Quantity  Unit  Unit  Price  Amount 

pn0005-l  30°  wye  reinforcing  1630  L.F.  $24.86  $40,521.80 

d.  The  total  contract  price  Is  increased  In  the  amount  of  $40,521.80. 

e.  The  contract  completion  date  remains  unchanged. 

f.  This  ad.luscment  constitutes  compensation  in  full  on  behalf  of  the  Contractor  and 
Its  subcontractors  and  suppliers  for  all  costs  and  markups  directly  or  Indirectly 
attributable  to  the  change  ordered  herein.  Including  Impact,  for  all  delays  related 
thereto  and  for  performance  of  the  changes  within  the  time  frame  stated. 


1 


•Sxeeptai  hertby  ModlJleJ,  ett  termt  ana  conditions  of  said  contract  as  heretofore  Modified  remain  unehairged  and  in  full  force  and  effect. 

^  f^rtgotno  modification  It  haraby  accaptadi 

UNITED  STATES  OF  AMERICA 

CONTRACTOR 

The  Lane  Construction  Corporation 

SItneturf 

R.  D,  Stapleton 

May  13,1987  Executive  Vice  President 

('  Slfniut^- 

RAY  V.  BOLEY  ^  - 

Resident  Engineer  S/t'dy  /9i^ 

Date  Typed  ffame  and  Title 

Dafe  Typed  Name  andTitla 
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CONTRAa  MODIFICATION  PROPCJK  AND  ACCEPTANCE 


Yatesyllle  Lake 


ruNos  -0.  n,a  cmNCt  w  ne  amount  ».  540,521.80  under  -under  the  appropriation  FSN  96461 ,  \ 

96X3122  CG  CE,  MR  BE  YBC  04  lOCO  0000  0320  284  { 


(CONTRACTINO  OFFICER'S  COPY) 


lU  MOOtfICATION  NO 


DACW69-86-C-0039 


16  NtaSSITT  fOI  01ANCT  AND  AEASON  TOR  OMaSlON  fItOM  fUMS  AND  iAtCIfICAIIONS 

The  original  contract  drawings  did  pot  show  a  reinforcing  plate  on  the  30°  sheetpiling 
wyes.  The  Contractor  bid  the  job  based  on  those  drawings.  The  supplier,  Bethlehem 
Steel,  recommended  the  reinforcing  plate  as  good  practice.  By  DF  dated  7  August  1986, 
ORHED  agreed  with  Bethlehem  and  added  the  plate  to -the  shop  drawings.  The  Contractor, 
by  letter  dated  24  September  1986,  explained  his  position  that  his  bid  did  not  Include 
the  reinforcing  plate  and  would  require  additional  costs  to  add  the  plate.  By  DF  dated 
30  October  1986,  ORHCD  .explained  the  problem  to  ORHEO  and  asked  for  concurrance  on  the 
extra  cost  for  the  reinforcing  plate.  By  DF  Comment  2  dated  10  December  1986,  ORHED 
concurred. 


17  Cf  NtCCrUTlONi  Cl  UCOMMlNQAKONi  (Ctttnmtit 

ly  letter  dated  24  February  1987,  the  Contractor  submitted  his  proposed  costs  in  the 
mount  of  $24.86  per  L.F. ,  for  a  total  of  $40,521.80.  An  independent  Government  Estl- 
nate  was  prepared  on  23  January  1987  showing  an  estimated  cost  of  $36.19  per  L.F.,  for  a 
:ocal  of  $57,035.44.  The  Contractor's  proposal  was  reviewed  for  technical  accuracy  and 
Tomnleteness.  The  subcontractor  performing  the  installation  of  the  sheetpiling  did  not 
>8k  for  any  additional  mark-ups,  he  simply  passed  the  material  costs  from  Che  supplier 
ilrectly  to  the  prime  contrsctor.  The  mark-ups  that  the  Contractor  then  applied  were 
Tlthin  reasonable  limits,  since  no  previous  mark-ups  were  proposed.  The  primary  dlff- 
irence  In  costs  between  the  Contractor's  proposal  and  the  Government  Estimate  was  in  the 
laterlals  cost  actually  given  to  the  Contractor  and  the  pre-bid  quotes  obtained  by  the 
lovernment.  Thus,  the  Contractor's  proposal  was  accepted  as  being  fair  and  reason- 
ihle.  The  contract  price  will  therefore  be  Increased  in  the  amount  of  $40,521.80.  The 
Contractor  requested  no  additional  time,  and  since  the  work  was  done  in  conjunction  with 
Tther  contract  work,  no  adjustments  to  the  contract  time  are  needed. 


5  May  1987 


imo  NAMt  AND  imt  Of  COVlINMfNI  UMSINTAIIVI 

RAY  K.  BOLEY 


Resident  Contracting  Officer 


3938-B 


(R-4) 


.  '  CONTACT  MODIFICATION  PROFIMAL  AND  ACCEPTANCE 

(Modifsctiion  of  iiif  dun  ^0,000) 

— _ _ -  ■ 

’•  ‘«VINOOFFic£  - - Ij'cOliVn.CT  uri - - T - - 

Resident  Engineer,  Yatesvllle  '  '  >•  modification  mo. 

Lake,  P.O.  Box  UOl,.  Louisa,  KY  41230-4101  ’  DACW69-86-C-0039  P00007 

*•  ^9  (ClUIWn»/  6. VnOMCT  location  and  DEicnlPTION- - ^ - 


The  Lane  Construction  Corp. 
965  East  Main  Street 
Meriden,  CT  06450 


Construction  of  Dan  and  Appurtenant  Works, 
Phase  II,  -Yatesvllle- Lake,  Kentucky 


.  f»Py‘‘rt<ltytlKamincllitiOtlU:tro,t,»rtcUMUpncZA  >  lyo  HOT ttul  <MrtuKlcrlliltpnpom)clunituimyouncclMt 

'9ff?  RAY  K.  BOLEY,  Resident  Engineer 

_ '  ~Typ*dHvHt4i%dT1th  -  ^ 


It  Is  necessary  to  move  the  upstream  dewatering  well  control  panels  to  Che  top  of  the 
“slls  can  be  pumped  during  high  water  events.  Your  proposal 
should  Include  conduit  from  the  present  location  over  to  the  nearest  arc  to  cell  wve 
and  up  to  Che  new  location  of  the  control  panel,  approximately  3'  above  the  top  of  the 

supported  by  2"  steel  pipe  posts  set  in  sleeves  in¬ 
serted  In  Che  cell  cap  on  about  50-foot  centers  should  be  Included. 

All  work  shall  be  in  accordance  with  the  applicable  contract  requirement  and  as 
directed  by  the  Contracting  Officer. 

As  a  result  of  the  change  one  (1)  new  lump  sura  item  will  be  added  to  the  contract  as 
follows: 


Item  No, 


Description  Quanticv  Unit  Unit  Price 


P00007  Relocate  u/s  dewater.  1  Job  Sum  $6,244.00 

well  control  panel  6 
install  safety  line. 

The  total  contract  price  is  Increased  In  the  amount  of  $6,244.00. 

The  contract  completion  date  remains  unchanged. 

I 

This  adjustment  consitltues  compensation  in  full  on  behalf  of  the  contractor  and  its 
subcontractors  and  suppliers,  for  all  costs  and  mark-ups  directly  or  indirectly 
attributable  to  the  change  ordered  herein.  Including  impact,  for  all  delays  related 
thereto  and  for  performance  of  the  changes  within  the  time  frame  stated. 

.11  . . 

VNITtDSTAfBnh  - - - 

THE  LANE  CONSTRUCTION  CORPORATION 


ENG  FORM  3938,  Jul  81 


EDITION  Of  JUN  >7  IS  ODSOlCTC. 


fAOC  I  Of  7  PAGES 


I  — - 
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Contract  No.  DACW69-86-C-0039 
Modification  No.  P00007 
Dam  and  Appurtenant  Works,  Phase  II 
VatesvUle  hake,, Kentucky 

Sheet  to  ENG  Form  3938 


If  the  foregoing  is  acceptable, 
original  to  this  office. 


it  is  requested  that  you  sign  and  return  the 


(R-6) 


’6am  ■&  Appurtenant -Horkf^Phase  II  i 
lYatesviUe  laVe.^KY' ,  :  ' 


,  15  HJNDS  nOCIA^D  fOI  THU  OUMUC  IN  fHCAMOUNT  Or>  \ 

36X3122,. CG  ;FSN  96461' 

.  ‘MR  .BE.YBC  04  .JOC'0:0600.  0320  ’284' 


$6,244.00-  -  .Increase 


15  NCaSSlTY  rOK  CKWCI  AND  IUA50N  K»  OMISSION  PlAW.^  5»Clfl^IiON5 

.The, position- of  the  upstream* dewatering  well  cbntfol  panels-on  the  contract  Brewings 
did  hot  allow  use  of  the owells  during  high  water..  Relocation  of  the  dewatering  well 
.control  boxes  above  elevation  616.0  was  necessary  to  utilize  the  upstream  dewatering 
wells  prior  to  potential  flood- waters  cresting  over  the  cellular  cofferdam. 

The  safety  line  is  necessary-' to  protect  personnel  operating  control  boxes  on  top  of 
the  cellular  cofferdam. 

The  upstream  dewatering  well  control  panels  were  relocated  in  accordance  with 
MFR-Trlp  Report  dated  27  Feb  87  from  CEORH-ED-GG.  The  safety  line  was  installed 
as  per  MFR-Trlp  Report  dated  5  Mar  87  from  CEORH-ED-GG. 


17  nSVMI  Of  MOOIUIIONS  01  UCOMmCnOAIiONS  (CuinmitI  titmiMlnt) 

The  Contractor  was  issued  ENG  Form  3938  requesting  a  provosal  to  relocate  the  upstream 
dewatering  wells  to  the  cop  of  the  cofferdam  cells  on  10  Mar  87.  The  Contractor 
submitted  a  proposal  on  15  May  87  with  a  price  of  $7,343.00.  On  19  Jun  87  negotiations 
were  conducted  with  Mr.  Jim  Hughes  and  Mr.  Bob  Housel  of  Lane  construction  Corp. 

Mr.  Hughes  conceded  during  this  meeting  that  the  labor  in  the  contractor's  proposal 
was  excessive.  Mr.  Hughes  stated  he  would  revise  their  labor  costs.  After  this 
meeting  the  government  estimate  was  also  revised  to  allow  additional  welder  time  and 
equipment  time  to  bury  conduit.  The  revised  government  estimate  dated  22  Jun  87 
shows  a  cost  of  $6,686.94.  On  23  Jun  87  Mr.  Hughes  returned  with  a  revised  cost 
proposal  of  $6,244.00,  deleting  $1,099.00  out  of  his  labor.  The  revised  proposal 
was  $442.94  under  the  government  estimate  and  is  fair  and  reasonable.  The  $6,244.00 
for  Che  work  was  agreed  upon  in  negotiations. 


imo  NAAU  ANO  mil  Of  COVIINAUNT  UfUffNIAIlVt 


,  RAY  K.  BOLEY 

Resident  Contracting  Officer 


(R-J) 


if _ • - 

AKENDUEKT  OF  SOLlCnrATmMODIFtCATfON  cr  CCKTIUCT 


parraes:  ox  she  Assy 
jstisAtos  Discrlcc  SCYSS/SSGffi, 

Corps  of  Ssslseers  .  hrs#  ^•An/CSSCT^C 
502- Eighth  Ssreec  ?S0S£s  30it/S29-~S626 

Huacisgroa,  Vest  Viz^tzSz  25701-2070 


•rTTATin 


CTbe  ia=e  cossticcclca  Corporaclea 
,63  Ease  ^ia  Street 
kerldea,  CS  06450 


85  rE3  25 


11  This  I7EI/  ONLY  Applies  to  avekdvekts  of  solicitations 


C  «ic:v:iiM  h  a  91 IM  to  l»A  1 A  Tm  W  one  •■tjr«s  ^  Mi'ot  •(  Ofirs 


ttoto  TTfit^-r'ii"  •  f  'Tf*^ tT ^ ‘Tir f-i'eim rrT^**TTTf‘f^>n*^f'y->^ a mn IT  trirei^f  fito«r»in-r^ 

111  If  l9wi  t  »rto  1S.9^  _  W»«  •<  toe 

to/»^nig  aiel  tr  vartit  Itnr  a  FAilU*£  CF  you*  ACCH9«Vi.S0S 

VINT  TO  tl  PECErvEO  AT  TmE  PUCE  OESi&NATEO  f  OA  TxE  AECEiPT  OF  OFFEKS  PAiQA  TOTkE  mOuA  AND  DATE  rECiFlEO  WAY  AESjlT 
AEiECTlOY  OF  YOuR  OFFER,  tt  H  wi9«< 

toni».s»»rOC  am  tir.ir  WAttoalrwct »  tot  to£  to4  p*»  i»  to«  i^u  atcii^o 


FSS  96461  96X3122  CO 


AgtmtumM/ 

KE  3£  Y3C  04. loco  0000  0320  284 


13.  THIS  ITEM  applies  ONLYTOMODlFlCATiONSOF  CONTRACTS/OHDERS. 
IT  M.0DiFlESTHE  COmRACT/ORDER  NO  ASDESCRiBED  IN  ITEM  U. 


TRACY  ORPtR  MO.  tol  itCM  iRA. 


ITT!  C-?r07T'TY*»A  ■/•TTlTrTTH  nYTT1 1 YH 


s  TmC  AROvC  Mt/MRCRCa  eOAta acy/OAOCR  *$  wso  riCO  to  at r4.ceT  Tmi  aownistkayivC  CMAR;aU  Raktototo/M  m aoM*  rnffidt. 
a#'AR*itb#«  4*u,tu  }  SIT  ^ORTm  IH  lY^M  RwARuA>«Y  TO  TmC  AWTmORiTV  Of  f  AR  4>40}|»). 


Mlt.RwAA»iMCMTAk  ASA 


7Y  T»TT%  A  r.TTfl  ?TVI  Tl  CTT-l  ,f 


CAtOlMYO 

Contract  Clause  58  "Changes”  and  Contract  Clause  45  "Differing  Site  Conditions" 


opt  •/  ««44«tMa  mitmrnmoi 


E  IMPORTANT;  Contrmor  O  if  not.  El  if  rtQuirtd  tOf»sn  thif  document  »nd  fttim  one  C09*ff  to  tt*  inuing  olLct 

i4  OlfCAiAiiOM  O^'ikMiAOo^f  Ml/MOOif  iCATiO>a  fO'ftawft  •>  VCT  mttf  h€t$**t$.w^tf>4mU€ifU9*(t^p%n»mytiiwunt*  m^tn  /(•!•*«  i 

Reference  is  cade  to  Contoact  Clause  58  "Changes,”  and  Contract  Clause  -*5  "Differing  Site 
Conditions"  of  the  above  nuabered  contract  for  "Construction  of  Daa  and  Appurtenant  Works, 
Phase  11,  Yatesville  Lake,  Kentucky". 

Since  equitable  adjustaent  in  the  contract  price  for  the  differing  site  condition  in 
the  rock  elevation  at  the  Intake  structure  has  been  detercined,  it  is  necessary  and  in  the 
t  -est  interest  of  the  Governnent  to  codify  the  contract  in  certain  particulars  as  fallows: 


C«Ct»i  iAAimAAte*  fto  IAM««  RARi  ]SA,»lMf»l»ftr»cM«^C.IAnU>H  lA'f* 


ouMr«*t  •/ •»iA»«a«4  r* 


STAMOARO  form  18  |AC  V.  10  ID 
totlC'Mf  Or  0*A 
AAA  !«•  C0A»  if  ]41 


OltN  014041  lit  fOOO 
PRIviOUf  COlTlO*!  UNUf  ARkC 


(R-8) 


Page  2  of  2  Pages 
Contract  So.  DACS69-S6-C-O039 
K>aiflcaCion  So.  P00008 


Pajnent  for  all  costs  in  connection  vich  forcuoric  repaired  for  the  exterior 
intaice  strcccnre  vails  fros  elevation  S70.0  to  elevation  S7S.0  will  he  sade  at 
a  Ics?  sen  price  for  "Excerior  Intake  Stmetore  rorsvork  froa  Elevation  570.0 
to  Elevation  575.0". 

As  a  result  of  the  Differing  Sice  Condition,  one  contract  Ites  is  herein  added 
to  the  contract  at  a  Insp  sen  price  as  set  forth  helaa: 

Quantity  Dolt  Aaount 

Itea  So.  Description  Increase  Dnit  Price  Increase 

Kev  (Had  Exterior  Intaice  1  Job  Sun  $7,500.00  $7,500.00 

P00003-1)  Structure  rorcrarlc 

fro:  Elevation  570.0 
to  Elevation  575.0 


The  contract  is  increased  in  the  anount  of  $7,500.00. 

The  tine  for  cozrpletlon  renains  unchanged. 

It  is  understood  and  agreed  that  the  adjustcent  provided  herein  constitutes 
coxepensation  in  full  on  behalf  of  the  Contractor  and  its  subcontractors  and 
suppliers,  for  all  costs  and  nark-up  directly  and  indirectly  attributable  to 
the  change  ordered  herein,  for  all  unchanged  work  including  icpact,  for  all 
delays  related  thereto  and  for  perforeance  of  the  changes  within  the  tine 
fraae  stated. 

If  the  foregoing  nodificatlon  is  acceptable,  it  is  requested  that  you  sign  in 
Block  ISB,  cocplete  blocks  ISA  and  ISC  of  the  fora,  and  return  the  original  to 
this  office  (ATTN:  CEORH-CT). 


(R-91 


C£OHS-Cu-A 


13  July  1937 


FIX3ISCS  Or  FACT 

StBJECT:  Findings  of  Fact  in  Support  of  Kodiflcation  Ko.  FOOOOS,  Contract  Ko. 
DACIf69-86-C-0039  CConstructlon  of  Dan  and  Appurtenant  Vbrks,  Phase 
II,  Yatesvllle  Lalce,  Kentuchy 


1.  Kecessity  for  Kodlflcatlon:  Ihe  contract  drawings  for  the  Intake 
structure  Indicate  the  top  of  rogk  at  slsvntlss  575.8  around  the  sides  of  the 
Intake  structure  and  an  existing  base  slab  placed  to  elevation  570.0.  However, 
the  rock  adjacent  to  the  Intake  structure  had  been  recx>ved  previously,  by 
another  Contractor  perfomlng  the  tunnel  excavation,  to  approxlcate  elevation 
570.0.  Therefore,  It  becase  necessary  for  the  Contractor  to  foro  the  Intake 
structure  sides  frou  elevation  570.0  to  elevation  575.0  in  lieu  of  placing 
concrete  against  rock  as  originally  anticipated.  In  accordance  with  Contract 
Clause  45,  ''Differing  Site  Conditions,"  of  the  contract,  the  Contractor  Is 
entitled  to  an  equitable  adjusstsent  in  the  contract  price  for  the  additional 
costs  he  would  incur  as  a  result  of  the  differing  site  condition. 

2.  Contract  Provisions  Hnder  Khich  the  Hodification  is  Being  Issued;  Contract 
Clause  58,  "Changes"  and  Contract  Clause  45,  "Differing  Site  Conditions." 

3.  Justification  of  Price:  By  letter  dated  April  15,  1987,  and  received 
April  17,  1987,  the  Contractor  indicated  chat  Che  intake  tower  base  slab  up  to 
elevation  575.00  was  to  be  placed  against  existing  rock  surfaces.  However, 

Che  rock  in  this  area  was  lower  than  indicated  and  Che  concrete  would  have  to 
be  fomed.  The  Contractor  requested  coitpensatlon  for  the  cost  of  fornlng  the 
exterior  concrete  surfaces  below  elevation  575.  By  letter,  dated  April  24, 
1987,  the  Resident  Engineer  acknowledged  the  lower  rock  elevation  and 
requested  the  Contractor  to  subait  a  price  proposal  for  forming  the  perimeter 
of  the  intake  structure  from  top  of  rock  to  elevation  575.  The  Resident 
Engineer  prepared  an  estimate  on  29  April  1987  in  the  amount  of  $5,286.80  for 
the  additional  formwork.  The  Contractor  submitted  a  hand  written  proposal  to 
the  Resident  Engineer  on  5  June  1987.  The  Contractor's  proposal  was  reviewed 
and  preliminary  negotiations  were  held  on  19  June  1987.  As  a  result  of  these 
negotiations,  both  parties  agreed  to  review  their  estimates,  the  Government's 
estimate  was  revised  from  $5,286.80  to  $7,633.81  on  22  June  1987.  The  revision 
added  stripping  costs  which  had  been  omitted  and  Included  some  rework 
resulting  from  high  water  before  concrete  was  placed.  The  Contractor  returned 
for  negotiation  on  24  June  1987  with  a  revised  estimate  in  the  amount  of 
$8,227.00.  As  a  result  of  these  negotiations,  the  Contractor  revised  his 
estimate  downward  to  $7,500.00  on  27  June  1987  which  was  considered  to  be  fair 
and  reasonable.  The  modification  will  result  in  an  increase  of  $7,500.00  in 
the  contract  price  as  set  forth  below: 


CSOSH-CD-A 

SI-3JECT:  of  Ko.  P00008.  C6ntr,ct  Ko. 

II.  YatesvIUe  Appurtea,nt  «,rks. 


ItenKo. 


Peserictlon 


QaMacicy 

Increase 


Hetf  (Had 
P00008-1) 


acterlor  Intake 
Structarc  Forework 
free  Elevation  570-0 
to  Elevation  575.0 


1  Job 


Unit 

Sua 


Ifait 

Price 


iaount 

Increase 


$7,500.00  $7j500.00 


othe7l35s!fraf^«ofllrc^«r.cr 


avail!-bfrundefthr8”propfirtion-“''Ffs  9646l'  ®^»500.00  are 

04.  loco  0000  0320  284.  FS.V  96461  96X3122  CG.CE;  HP.  BE  VBC 


Colonel j  Corps  of  Engineers 
Contracting  Officer 


CONTIUCT  MODIFICATtOH  PROPOSAL  AND  ACCEPTANCE 
(Uo«(ictaoao!(tttAaa«eO^  I 


t,  MUINO  OFPICC 

Be'sldenc  Eoglnser.  Tatesville  laJce 
P.O.  3ox  1101.  Louisa,  XT  41230-4101 


Z.  CONTRACT  NO. 

DACW69-86-C-0039 


ri.  UOOiriCATlOH  NO, 

POOOlO 


KTO  fCfMftafirJ 

Toe  Lane  Construction  Corporation 
965  East  Main  Street 
Meriden,  Connecticut  06450 


f.  raoJECT  LOCATION  AHO  OECCRITTION 


Construction  of  033  and  Appurtenant  Uorks 
Phase  II 

Yatesvllle  Lake,  Kentucky 
M"MB8«oS^igg3  0320  284 


A  A  Ir  trqumrd for  nutSof  0ir  htrtJMfttr  Or  rat  ted  ehnte  in  ocrotOmet  nUH  tp reifies  iion  end  d/s  wOf  revidons  eitrd  idreim  or  tided 

InsludlnmttertiixSitmUyjiirfropoatllnipseelsdlesled osptteZ  eate*  deuded  tresUoym  of  piisie end esUumet eoea,  peedu 

dstatof  ddteoiareetestiaed,  "Modiflestlomrropotsti-rdeeSneUowii’/DOA'OTsun  yrortmderaUssiopcirdauMtmltroitrteeifst 

ootfdpedtytltOosnellntOffetTOrsdbteilntOfteettd. 


RAf  K.  EOLEY  Resident  Engineer 


29  July  1987 

t>eU 

7.  OttCRfenON  OF  chance:  tUnmnt  to  the  etmre  of  ttdt  eostrsei  estlded,  'XJlsnea’t  die'eomtrwetorduMJdmUi  t 
matriiitndfetfoim^tmtlieuMtrjrtOseeomfmiliefotond^dnaitediroet: 

a.  Delete  deadcan  anchor  for  trash  boon  and  substitute  grouted  anchor  bar  as  directed 
in  the  field. 

b.  All  work  will  be  in  accordance  with  contract  plans  and  specifications  and  as 
directed  by  the  Contracting  Officer. 

c.  As  a  result  of  this  change  one  luop  sus  itea  for  a  credit  to  the  Covernnent  will  be| 
added  to  the  contract  as  follows: 

Itea  No.  Description  Est.  Qtv.  Unit  Unit  Price  Est.  Anount 

FOOOlO-1  Delete  Deadaan  Anchor  1  Job  (-)  $3,100.00  (-)  $3,100.00 

d.  The  contract  tine  will  reaain  unchanged. 

e.  It  is  understood  and  agreed  chat  the  adjustaent  provided  herein  constitutes 
coapensation  in  full  on  behalf  of  Che  contractor,  his  subcontractors  and  suppliers, 
for  all  costs  and  aarkup  directly  or  indirectly  attributable  to  the  change  ordered, 
for  all  delays  related  thereto,  and  for  perforaance  of  the  change  within  the  ciae 
fraae  stated. 

f.  If  the  foregoing  aodification  is  acceptable,  it  is  requested  chat  you  sign  the 
form  and  return  Che  original  to  this  office. 


Exeept  SI  hereby  Modified,  ell  terme  end  condlllone  of  raid  eonireet  ee  heielofoee  Modified  eemeln  unehei^ed  end  In  full  fotee  end  effecL 


1  Th*  for*9olnf  modifkition  k  «cc«pt«dp 

mJTKD  STd  T£S  OF  AMtHICA 

/■  ..  - 

CONTAACTOR 

LAk-L  Oa&'lL  CdhJ 

..  / 

n/hrc  lU 

S(4ntlurt  f 

1  /\IU- LUkacfiii}  fJU^. 

^  K.TiimwfWeY  / 

Resident  Engineer 

11  August  87  Resident  Contracting  Officer 

•  Typtd  Ntmt  snd  Tftit 

Oil*  Typed  N$me  $na  TlfU 

ENG  FORM  3938,  Jul  81  edition  of  jun  tt  is  ossolete.  fade  i  of  i  paces 


(R-I21 


9,  CONTUa 

9ACH69-86-C-0039 


COHTJUCTOrS  nOfOSAL— CHANGE  IN  CONTBACT  f R( 

{DtUihd  9ntlki9W9,^tMi  A/dshmM  M  rntfimy) 


-NOTE:  SiGH  ASD  nrrvMH  omigwalaho  coetiS:  mmtmn  ohm  corr  roz  rouz  niz 


HCTOECa£AS£  .  I  CAlMAf  OATS  IHCSASe 

•*  3100.00  I  - 2 - **W 


Credit  for  replacing  concrete  anchor  with  rock 
anchor  for  one  end  of  trash  booa 

Proposed  credit: 

For  concrete: 

(6'  X  7'  X  8')/27  •  12. A  cy  of  concrete 
12.4  cy  X  $250./cy  -  J3100,00 
Total  proposed  credit  ”  $3100.00 


oAie 

TirftO  NAME  ANO  TiTl£ 

8-4-87 

H.M<  Reitz 

District  Hana^er 

n-.^MCKllOrt  ^Kvn^»L  ASit  XCUrfANCf 


(COSTKACTING  omC£KS  COPY} 


Constructlos  of  S2=  aai  Appurceoanc  Works 
Phase'-  II,  Yacesville  Lake,  KY 


II.  n»0  nOCtUMa  rot  IM  CHUCC  M  DC  MCXWT  or,  _ 

(-)  $3,100.00  -  Decrease 

96x3122,  CG  CE  FSS  96461 
HE  BE  YBC  04  lOCO  0000  0320  284 


It.  i«asMr  rot  oumc<  <k>  iujon  rot  ouuicn  rtOM  ram  ak>  vcctjcahom 


^ring  the  preparatory  inspection  for  Installation  of  the  trash  boom  anchors,  it  was 
determined  by  field  observations  that  a  grouted  rock  anchor  was  core  appropriate  and 
would  result  in  a  partial  savings  to  the  government  over  the  deadoan  anchor  shown  in 
the  plans. 


It.  Hum  or  rtSOlunoM  Ol  KCOmUNDaiiOM  (Ctrmmnt  npmnuliifl 

The  Contractor  was  sent  a  request  for  proposal  to  delete  one  deadman  anchor  on  29  July 
1987-  The  Contractor  provided  a  proposed  credit  for  the  deletion,  dated  4  August  1987, 
in  toe  amount  of  (-)$3, 100.00.  The  government's  estimate  dated  30  July  1987  proposed 
a  cndlt  of  (-)$2,783.82.  The  Contractor's  proposal  resulted  in  a  higher  credit  for 
the  tovernmenc.  The  Contractor's  proposal  is  fair  and  reasonable  and  therefore  was 
accep.'ed.  No  additional  time  is  necessary  nor  was  granted  for  this  modification. 


ATI  rms  KAMI  ANO  imi  or  covummiki  ttmsiNTAnvf 

87  BOLEY,  Resident  Engineer 


f  *  *  *  •  ^ 

"rem  rtACT  MODIFICATION  POOPOSAL  AND  ACCIT^TANCE  ' 
(Modification  of  lata  than  $50,000) 

Far  iM  of  thit  tann,  ara  ER 


1.  ISSUING  OFFICE 

Resident  Engineetr  Yacesville  Lake 
P.O.  Box  1101,  Louisa,  KY  A1230-«10i 

a.  TO  tContr%norJ 

The  Lane  Construction  Corporation 
963  East  Hain  Street 
Heridenr  Connecticut  06450 


2.  CONTRACT  NO. 

DACW69-86-C-0039 


I X  MOnIFICATION  NO. 


DACW69-86-C-0039  P00012 

I  Reason  Code:  CIS 

B.  PROJECT  LOCATION  AND  DESCRIPTION 

Daa  and  Appurtenant  Works 
Phase  II 

Yatesville  Lake,  Kentucky 

FSH  96461;  96x3122  CG  CE;  _  - 

MR  BE  YBC  04  lOCQ-OOC-0-0320  284 


&  A  proposal  Urtqutxted  for  mtkltig  the  htrtunfittOticrtbtd  chants  tAOUordancevriiHtpeeifkatlcnMtiilrttwtfttreviiionsettvlhertln  or  listed 
bi  cmehment  hereto.  Submit  your  propotd  In  space  indicated  on  poie  Z  attach  detailed  brtaJtdown  of  prime  and  cubeontract  costs.  (Seethe  i 
douse  of  this  eoniraet  entitled,  *'Uodiflcattoei  Proposals  •  Price  Breakdown*’}  DO  HOT  start  wort  .dtVSer  this  proposed  change  mttt  you  receive  a 
^eepy  signed  by  the  ContraetlngOffktr  or  odlrtetive  to  proceed.  \ 


/Oj^ /S  7  rM  K.  BOLEY,  Resident  Engineer 


*  Date  Typed  Name  and  Title  /  Signduicc^... — — 

7.  DESCRIPTION  OF  CHANCE:  Pursuant  to  the  datse  Of  thu  contract  entitled,  "Oi^o'^a  the pontractor  shad  fumuh  oilplant,  tabor  and 
material,  andperformad  work  necessary  to  aecompUth  the  foUotAng  described  work: 

a.  Change  All  :  Construct  notch  in  dounstream  diversion  dike  as  shown  on  drawings 
(enclosures  162)  and  as  instructed  in  the  field.  All  work  will  be  in  accordance 
with  contract  plans  and  specifications  and  as  directed  by  the  contracting  officer. 

b.  As  a  result  of  this  change  one  lucp  sum  item  will  be  added  to  the  contract  as 
follows: 


Item  No.  Description 
P00012-1  Notch  in  Dounstream 
Diversion  Dike 


Unit  Price 
Sum 


Amount 

$6050.00 


c.  The  contract  performance  time  is  unchanged. 

d.  This*  adjustment  constitutes  compensation  in  full  on  behalf  of  the  contractor  for 
all  costs  and  markup  attributable  to  this  change,  for  all  unchanged  work  Including 
Impact,  for  all  delays  and  for  performance  of  the  changes  within  the  time  frame  stated. 


Except  as  hereby  Modified,  all  terms  and  conditions  of  said  contract  as  heretofore  Modified  remain  unchanged  and  in  full  force  and  effect. 

ThTfoir<<oiftfl  mortification  NIxfbytcMpud.  -  —  -  STATES  ^AMERICA 


'"laUE  CONSTBUCTION 


10/28/87 


AfMru/* 

R.  A).  Stapleton, 
Executive  Vice  President 

Typed  Name  and  Title 


P  RAY  K.  BOLEY 
/'go/S7  Resident  Engineer,  RCO 

Da*t  Typed  Name  and  Title 


ENG  FORM  3938,  Jul  81 


EDITION  OF  JUN  77  IS  OBSOLETE. 
BUS  COVtlWUlNTPNXTMCOIFXE  IU2.MJ4» 


PAGE  I  OF  2  PAGES 


(R-15) 


(CONTRACTING  OfHCERS  COPT) 


gOWTHAa  MOOIHCATIOW  WOfC.  AND  ACOWAWg 
i>.  no*a 

Daa  and  Appurtenanc  Works,  FH  II 
Yatesvllle  Lake,  Kentucky 
»■  nrtii  mxMimm  lot  tm  owet  w  ix  amowt  a,  _ 

$6050.00  -  Increase 

Chargeable  to  account  nuaber:  FSH  96461;  96x3122  CG  CE;  HE  BE  IBC  04  lOCO  0000  0320  284 


It  Htcasm  tot  OUNCC  wo  ;IAS0H  I0<  OtOUM  HCM  ram  am  SKCtlCADCM 

Change  All,  Notch  In  Dovmstream  Diversion  Dike;  Disposition  form  from  CEORH-ED  dated 
16  Sep  87  requested  contract  OACW69-86-C-0O39  be  modified  to  provide  a  notch  In  the 
downstream  diversion  dike  to  better  facilitate  back  flooding  of  the  work  area  In  case  of 
a  flood  situation.  Back  flooding  will  provide  additional  protection  to  the  cofferdam 
and  minimize  damage  to  the  work  area  In  case  of  high  water-oveitopplng-ttbetcoffecdam.- 


17  MUMI  Of  MOOluTIOM  0«  ItCOMMMATtOM  (Cfrfnmfft  rtfffUfUtinf 

Change  AU^-  Hotch  In  Downstream  Diversion  Dike:  In  response  to  a  request  for  proposal 


dated  7  Oct  87,  the  Contractor  proposed  a  price  of  $6050.00.  The  government  estimate 
prepared  13  Oct  87  was  $11,195.20.  The  Contractor’s  proposal  was  less  than  the 
government 'estimate  and  is  acceptable.  The  Contractor's  proposal  was  examined  for 
labor,  equipment)  material,  overhead  and  profit  races  and  is  fair  and  reasonable.  No 
additional  time  Is  required  nor  was  allowed  for  this  modification. 


rrfto  AMO  TITU  Of  MVftHMiNT  tfNttUNTATIVt 

RAY  K.  BOLEY,  Resident  Engineer,  RCO 


CONTRACT  modification  PROPOSAL  AND  ACCEPTANCE 
^  (Modrf icalion  of  hu  th»o  SSO.OOO)  ^ 


I.  ISSUINC  OFFICE 

O.S.  Army  Engr  Di^y^ict,  Huntington 
Yatesville  Lake  Resident  Office 


4.  TO  (CoalraeiofJ 

-Tile  Lane  Construction  Corporation 
965  East  Main  Street  _ 

Meriden,  Connecticut  06450 


For  M*  of  lliit  loon,  mo  £R  IIULI'I. 


2.  CONTRACT  NO. 

DACH69-86-C-0039 


3.  MODIFICATION  NO. 


P00015 

Reason  Code:  CIS 


S.  PROJECT  LOCATION  AND  DESCRIPTION 

Pam  and  Appurtenant  Works, 
Ph.  II,  Yatesville  Lake,  KY 
FSN  96461  96x3122,  CO  CE 
MR  BE  YBC  04  lOCO  0000  0320 
284 


fi.  A  proposal  is  rtqutstfd/or  making  tht  htrttnafur  dtscribed  cftange  bt  occordanct  with  speclfieation  and  drawing  revisions  cited  herein  or  iUted 
in  attachment  hereto.  Submit  your  proposal  in  space  indicated  on  page  ^  attach  detaiied  breakdown  of  prime  and  subcontract  costs.  (See  the 
Uuse  of  ttiis  contract  entiilcii.  '’Modijication  yroposals  •  trice  drtakdown'*}  DO  NOT  step  work  u^er  this  proposed  change  until  you  reeetre  a 
9py  Signed  by  the  Contracting  Officer  or  a  directive  to  proceed,  C  ^ 


nmKrmi^da 


7.  DESCRIPTION  Of  CHANGE.  Pursuant  to  the  clause  of  this  contract  eniiiied.  'Xhtnga",  the  contractor  shall  furnish  aU  plant,  labor  and 
materioL  and  perform  ail  work  necessary  to  accomplish  the  folloulng  described  work: 

a.  Change  AY:  (1)  Construct  a  sandstone  test  fill  with  five 
one-foot  lifts  on  top  of  the  existing  downstream  random  rock  fill 
zone.  Test  fill  will  include  five  30-feet  wide  lanes  with 
compactive  effort  as  indicated  on  attached  sketch. 

(2)  Sample  and  perform  gradations  on  two  quarry  samples  at 
approxioiately  1/3  and  2/3  of  the  required  volume  necessary  to 
construct  the  test  fill. 

(3)  Perform  approximately  10  rock  fill  test  pits  in 
accordance  with  applicable  specifications  except  that  a 
percolation  test  will  not  be  required.  Location  will  be  as 
directed  in  the  field. 

b.  All  work  shall  be  in  accordance  with  applicable  contract 
requirements  and  as  directed  in  the  field. 

c.  As  a  result  of  this  change  one  lump  sum  and  two  unit  price 
items  will  be  added  to  the  contract  as  follows: 


P00015-1 

P00015-2 


Descrintion  Q 

Unit 

Unit  Price 

Amount 

Test  Fill 

1 

Job 

Sum 

$  2405.41 

Quarry  Sample 

Test 

2 

Ea 

$525.00 

$  1050.00 

Test  Pits 

10 

Ea 

$723.00 

$  7230.00 

P00015-3  Test  Pits  10  Ea  $723.00  $  7230.00 

£xeepi  as  hereby  Modified,  alt  terms  and  conditions  of  said  contract  as  heretofore  Modified  remain  unchanged  and  In  full  force  and  effect 


h*  for«9Oln0  modlfie«tlon  u  *cc<pt«ci. 


.^TRACTOR 

The  Lane  Construction  Corporation 


UNITED  STA  TES  Of  AMERICA 


Typed  Nam*  and  Title 


Typed  Name  and  Title 


ENG  FORM  3938.  Jul  81 


EDITION  OF  JUN  77  IS  OBSOUETE. 
OUS  GOveAMMCNTHUNTMCOFRCC  3t)4l« 


FAQF  1  OF  2  PAGES 


Contract  No.  DACH69-85-C-0039 
Modification  No.  P00015 
Dam  and  Appurtenant  Works.  Ph.  II 
Yatesville  l.ake,  Kentucky 
Continuation  Sheet  to  ENG  Form  3938 
Block  tl 

d.  The  total  contract  is  Increased  in  the  amount  of  $10,685.41. 

^  e.  The  contractor  completion  date  remains  unchanged. 

V_l.  This  adjustment  constitutes  compensation  in  full  on  behalf  of  Oo... 

subcontractors  and  suppliers  for  all  costs  and  a?  ^  Contractor  and  its 

t  thL'o«!ce!®“'"®  -“-P^ble.  it  is  requested  that  you  sign  and  return  the  orginal 


(R-18) 


/^CXtS  :  -  /2  •' 

i,  SmoswC  /^/iifgitt.  s^fc//icjm>/y  -/?  " 

s,  ifiuiimitM  of^  ^  S  t./^rs 

Cof>iMfiUA4£  fm/ir  &/ /tfUAs/’tok/w^  /P ^fs£' ^f/rr  e>^  /z'*. 

A  2  caaxtuc^  r/l*Vif»6  iotuz  ^etiaveii  ly 
3.  4  M!-/  di  fiM  s^fCtnt^nneMS 


S. 


bt 


C,  (r  CettbUit  fnti 

^  ^  Of  voSiUies  Mcy 


£•  ^Atytafni-rr/e  "ai  Zcet>eMifi  7>if>/Mii 

^-(fveefMe  (0-n>n  )  g,  ^ 

''^  bmet-K*  i  y  eonM'i/e.rr/ti. 

-*M  U>,nf  Mfcf  £iit(yr  iVSr/t^AVtf^Vb 

^^i.i  ^ 


<R-i9) 


COKIUa  MCXilHCATIOM  nOKXM  AKO  AC^TUKE 


‘cosnucnsc  omcexi  cam 


ii.iucinccuiMsiotn$ou>c(MMAMweoh  510,635.41  -  Iacre*se3  to  Accocat  Iteaber:  sSS  Sbibl 
96x3122^  CG  CE;  BS  YBC  04  lOCO  0000  0320  234 


I*,  xcuscr  roc  otvrcr  crc  auson  let  owuor  mu  ruro  cro  vcorccsows 

Change  AY:  Cl)  Test  Fill,  (2)  Qoart?  SaxaXe  Tests,  <3)  Teses  Bits;  Initial  test 
pits  resulted  In  gap  graded  sscerlal  Indicating  cc^iactlca  setbads  required  bj  the 
specifications  to  be  inadequate.  In  accordance  Kith  Kesorasden  for  Becord  dated 
23  Hovenber  1987  fres  CE02H-H>-C  additional  testing  was  Initiated.  On  dlspcsicicn 
fora  dated  9  Decaaber  1987,  CS025-ED  requested  aodiflcatlon  to  contract  DACS<69-86-C- 
0039.  Reason  Code:  CIS. 


tr.  mUM  or  reSOtUIXXU  OC  ItCOwerOcnONi  (ettmmm  rr/mmumtl 

Change  AY.  (1)  Test  fill,  (2)  Quarry  Saaple  Tests.  (3)  ^ests  Pits;  In  response  to 
Request  for  Proposal  dated  3  Deceaber  1987,  the  Contractor  subsltted  a  proposal  dated 
15  Decenber  1987,  for  10,685.41.  The  governcent  esticate  dated  9  Deceeber  1987  Is 
$15,223.10.  The  Contractor's  proposal  was  reviewed  for  technical  accuracy,  ccnplete- 
ness  and  scope  of  work.  The  proposal  was  found  to  be  acceptable.  The  Contractor's 
proposal  is  less  than  the  govemsent  estlsate  and  Is  fair  and  reasonable.  The 
Contractor's  proposal  was  accepted  on  17  Decenber  1987.  No  additional  tix:e  is  requires 
nor  allowed. 


irru)  Huii  AM)  tmi  a  covunwhi  nrawMiAiM 


ray  K.  BOLEY,  Resident  Englneeer,  RCO 


•  %  * 

:Latua>3orrcc 

0.  S.  Arxy  Engr.  Oist.,  Euntington 
Yatesville  lake  Resident  Office 

XCOMTHASTNO. 

PAClfS9-8S-C-0039 

3.  ft«OOi:FlCAT«OM  MOu 

POOOIS:  . 

d.  TO  fZmtmiBvj 

The  tane  Construction  Corporation 
S55  East  Main  Street 

Keriden,  Connecticut  0S450 

S-niaXCT  LOOHIOH  MO  OeSCSlTTlOK 

Daa  aod  Appurtenaot  Vorks,  Ph.  II 
Tatesville  lake,  Kentucky  V 

FSN  95461;  96x3122,  CG  CE; 

KB  BE  YBC  04  lOCO  0000  0320  284 

dm  A  p'jjaealt  krr^rrTlrffiTari!t^ffieP^tfiTefi(Tdmr*\rtf(tanffta  wTiTitw^f  irf-»  tmldnufx  errfiiTmtrtioft  hcrrlm  nr firr^ ' 

M0»!birrtf»ereSeLdkianexyoorpropoai^in^4C*iaJlirr!ieiompdceX  osadb  dcuSedbetafSama  of  prime  ondsaOeomroegooea.  fSeytke 
^ma$ef0dMeo€»acteeaae±,  •yMtfieti^tropoedi^ttktWnaidatmriOOHOTaSMt^tcekmaerUtitftopcMicSsmtcimyMyorttttthtd 
cef/afpttdpydbeCooroeilbit  Officer  oos^rweOte  To  peoeoefL 

N 

1  DoU 

SigtioStrt 

7.  OESCMTTSOM  OF  aWtSFl  SO  sht  eimut  cf  BUUtd,  •‘CUotoT,  Ou cooaoctor^uM f0OUsMFlmS,UOoe tod 


a.  CbsDge  BG:  Bexove  ixpervious  xaterial,  repair  water  seepage  in 
sbale  zone  below  ixpervious  core,  aod  replace  ixpervious  fill  iu  ac- 
cordaoce  with  Initial  Order  h'uxber  1  aod  as  directed  in  the  field.  All 
work  will  be  in  accordance  with  contract  plans  and  specifications  and 
as  directed  by  the  Contracting  Officer. 

b.  As  a  result  of  this  change  one  lunp  sun  iteo  will  be  added  to  the 
contract  as  follows: 

Iten  So.  Description  Quantity  Unit  Unit  Price  Anount 


P00019-1  Additional  Inspec-  1  Job  Sun  $  7,000.00 

tion  of  Das  Foun¬ 
dation 

e.  This  adjustxent  constitutes  coopensation  in  full  on. behalf  of  the 
contractor  and  its  subcontractors  and  suppliers  for  all  costs  and  nark- 
ups  directly  or  indirectly  attributable  to  this  change,  for  all  un¬ 
changed  work  including  inpact,  for  all  delays  related  thereto  and  for 
perforcance  of  the  work  within  the  contract  tine  which  is  unchanged. 


Ex(9pl€shtrtby  Modified,  4H  itrrtu  md  conditions  of  mid  contrcctu  heretofore  Modified  temem  unehoijird  end  in  full  force  end  effect 


lortqiint  modUkeiion  b  hereby  teceoted. 


CONTfMCTOR 

ThP  l.anp  Construction  Corporation 


R.D.Stapleton,  *»«pExec.V 


Vice  President 


Jlay-26.-lSS8. 


Typed  Heme  end  Ttrtt 


VNITID  STA  Tl'S  OF  AMbRICA 


Studrute 
fPDUkiixftu  rr  ^  9T; 


KENNETH  E."  ZIMMERMAN 

Resident  Contracting  Officer 
T\  MAy  iMlT  - 

D»tt  Typed  Name  end  Title 


ENC  FORM  3938,  Jul  81 


COITION  Of  JUH  77  iS  OBSOlCTC. 


fACE  1  OF  3  faces 


CONTIAa  HOOSKAHOH  nCT'VAl  AM)  ACCOTAHCE  fCO.S7Z^CT7.s'C  OftlOrS  COFTj 


t4L  *o, 

P00019 


II.IKJK>  %. 

Das  aod  Apparteaant  Korks,  Pbaae  II 
Yatesville  lake,  Kentucky 


15  WOClUiMP  #0«  90  OU*«l  M  9< 

57,000.00  chargeable  to  account  nuaber:  FSH  96461;  96X3122,  CG,  CE; 

HB  BE  YBC  04  lOCO  0000  0320  284. 


Mausr  K*  ouMSC  «*  iuiom  to*  omscn  not »««  iuo  y«»cua<s 
Change  BG.  Additional  Insnection  of  Das  Foundation: 


See  '‘Oeterainatidn  of  Findings"  dated  15  April  1988  attached. 
Beason  code:  CIS. 


17  nUM  07  r^COnAnONS  O*  UCOmmOCATiOnS  tc^nv/wl  ntftuft4lir*J 

Change  BG. Additional  Inspection  of  Dao  Foundation: 


In  response  to  Request  for  Proposal,  Initial  Order  No.  1  dated  18  April 
1988,  the  contractor  subnitted  a  proposal  of  $7,000.00  dated  26  April 
1988.  The  governnent  estiaate  dated  18  April  1988  is  $9,670.29.  The 
contractor’s  proposal  was  reviewed  for  technical  accuracy,  completeness, 
and  scope  of  work.  The  proposal  was  found  to  be  acceptable.  The  con¬ 
tractor's  proposal  is  less  than  the  government  estimate  and  is  fair  and 
reasonable.  The  contractor’s  proposol  was  accepted  on  2  May  1988.  No 
additional  time  is  required  nor  allowed. 


^  /tlAy  Resident  Contracting  Officer 


(R-22) 


DACW69-86-C-0039 


lO».OK1tO(S£SIT£M  lit 

d6<  Feb  25 


11.  THIS  ITEM  ONLY  APPLIES  TO  AKIENDMENTSOF  SOLICITATIONS 


LJ  Tftt  above  numtefad  aotiduiisn  Ii  amandid  at  tat  In  iMm  14.  Tba  hotf  aMtSatt  saclfiad  for  racaipt  of  Otfa'a  L-J  b  tataodad.  Q  b  not  aa* 

«n^ 

Olfars  mull  ackftowtadse  racaipt  of  thit  antar^fnant  prior  to  trw  hour  and  data  tpactf^d  (a  tbf  icIiciUtiOA  or  ai  aniandad.  by  or«  of  tba  foliowtno  ratftod*: 

(a)  erCORtfUtinp  turns 6 and  t5,andraturAing__copiat  of  tba  amandrranL  |b)  By  acknoiivtadsin) raccipt  of  tbisarnandmantortaacncopyof  ettoffir 
aubmiriad  or  lei  By  wParata  Icttar  or  wri<h  inciudai  a  rafarartca  to  tha  sotictuoon  and  amandmant  rtumba* s  PAltuRE  OF  VOUR  ACKnOWlEOG* 

M£NT  TO  BE  RECEIVED  AT  THE  PLACE  OESiCNATEO  POR  ThE  RECEIPT  OP  OPPERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  fiEJECTlON  OP  YOUR  OFFER  Ilby  wtoa  ol  thuamandmanivoudaoratoeftangaanoffarairiady  wbminad.mdt  ebanga  maybe  made  by  iiiagramor 
tattir.providad  aicb  ubsramo/  bttar  makat  rafaranca  to  the  tolbiUtion  and  tbn amandmant, artd  it  racaivad  prer  to  tna  octnmQ  hour  and  dau  ipacifrad 


13,  THIS  ITEM  APPLIES  ONLY  TO  MOOIFICATIONSOF  CONTRACTS/OBDERS, 
IT  MODIFIES  THE  CONTRAa/OROER  NO.  AS  DESCRIBED  IN  ITEM  14 


witaT;mj?r»77T«7jr:TTT4; 


I  *79  3niifn.^fCT7WtTf?TKTl?Ii 


(llananrcanrrariia 


Reference  Is  Bade  to  Contracc  Clause  58  "Chapges"  of  the  above  iiuabered 
contract  for  "Construction  of  Daa  and  Appurtenant  Works.  Phase  II,  Yatesvllle 
Lake,  Kentucky. 

^  Since  an  equitable  adjustment  In  the  contract  price  for  the  "Removal  and  Replacement 
^  of  Unsuitable  Impervious  Fill  Material  in  the  Core  of  the  Dam"  has  been  determined, 
it  Is  necessary  and  In  the  best  Interest  of  the  Government  to  modify  the  contract  in 
certain  particulars  as  follows: 


}fA'  .'VC  an6  title  or  tlSNCR  nV^tr/taM 


ItA.NAUI  *NO  TITCt  Of  CONTRACtlNO  O/flCfR  CTTH  •r»n«l)" 

THOMAS  E.  FAREWELL,  COL,  CE 
Contracting  Officer 


B. 


'Page  2  of  4  Pages 
Contract  Ho.  DACH69-86-C-0039 
Modification  No.  F-00020 
,  S.  Turner/klw/SSSI 

Payaent  for  all  costs  in  connection  with  reooval  and  backfilling 
inpervious.  core  on  April  13,  (SSj  27  and^2^  1988;  Standby  equipsent  cost  on 
A/  ’^l  27  and  April  28,  1988;  ReDoval  and  backfilling  iapervious  core 
;^v4rial,  building  test  fill,  digging  inspection  trench,  and  standby 
equipoent  costs  for  May  H  thru  May  1988;  Excavation  and  backfilling  of 
inpervious  core  at  elev.  571-575  andTight  abutment  at  elevation  576 
including  standby  costs  fron  Hay  27  thru  June  2,  1988;  and  excavation  and 
backfilling  inpervious  core  at  elevation  576  including  standby  costs  on 
June  3,  1988. 

As  a  result  of  the  changes,  one  new  contract  iten  is  hereby  added  to 
the  contract  at  a  luop  sun  price  as  set  forth  below: 


Item 

Quantity 

Unit 

Amount 

No. 

Description  Increase 

Unit 

Price 

Increase 

New  Mod. 

Removal  and  Replace-  1  Job 

Sum 

$57,578.00 

$57,578.00 

P-0002Q-1 

ment  of  Unsuitable 

Impervious  Fill 

- 

Material  in  the  Core 

of  the  Dam 

The  contract  is  increased  in  the  anount  of  $57,578.00 


The  tine  for  completion  remains  unchanged. 

It  is  understood  and  agreed  that  the  adjustment  provided  herein 
;oiistitutes  compensation  in  full  on  behalf  of  the  Contractor  and  its 
ubcontractors  and  suppliers,  for  all  costs  and  mark-up  directly  and 
ndirectly  attributable  to  the  change  ordered  herein,  for  all  unchanged 
ork  including  impact,  for  all  delays  related  thereto  and  for  performance 
f  the  changes  within  the  time  frame  stated. 

f  the  foregoing  modification  is  acceptable,  it  is  requested  that  you  sign 
n  Block  15B,  complete  Blocks  15A  and  15C  of  the  form,  and  return  the 
-iginal  to  this  office  with  the  completed  SF-4415  (ATTN:  CBOIiH-CT)  after 
le  consent  of  surety  has  been  completed  by  you  and  your  surety. 

c 


1'  “crtiftAcTTo  co'd£ 

AMENDMENT  OF  SOLICITATIL'MODIFICATION  OF  CONTRACT 

Tfi**£rt0«tm/«001f  ICATION  wo  ^JX  f  tCTIVt  DATE  14.  RCQUISJTIOW/PoacwAS£  RCQ.  NO.  I».  ^ftOJECT  WO. 


IPASC  or  <>ASC5 


P00022 

4.  ISSUED  BT 


I E.WOUINISTEREO  BT  ttlootri^lm  U 


Huntlngcon  Discrlcc 
Corps  of  Engineers 
502  Eighth  Street 

Huntington.  Vest  Virginia  25701-2070 


M  NAME  AWO  ADDRESS  OF  CONTRACTOR  tKo^  SIreti.  eeujia,  SUU  tnd 2jr  Cea*t 


The  lane  Construction  Corporation 
965  East  Haln  Street 
•’lerlden,  CH  06450 


|J/)  |9A.  AMENOVENT  OF  SOLICITATION  NO. 


|98.0AT£D(S££/TEmJ|) 


X  DACW69-86-C-0039 

10B.DMEO(S££ST£M  W 


CODS  IPACILITYCODE  j  |  86  Feb  25 _ 

_ 11  THIS  ITEM  ONLV  APPLIES  TO  AMEND.MENTS  OF  SOLICITATIONS _ 

CD  Tfie«bovenumbefedsoltciutionn«fnencied«sstiforthi'n(tt>n14.Thehou(andd;ate«Mcifi«dforr*c*tpiofOHcTs  isexieodad,  isnotax- 

Mfidod. 

Offers  m-jit  adcnowledse  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  to  the  solidtttioo  or  as  amended,  by  one  of  the  following  methods, 
fa)  Bv*  completing  Items  8  and  15  arid  returnir^  ___e^tcs  of  (he  amendment  fb)  By  Kknowtedgmg  receipt  of  this  amendment  on  each  copy  of  the  offer 
submitted  or  (ct  By  separate  fetter  or  telegram  which  includes  a  reference  to  the  solicitation  and  amendment  numbers  FAILURE  OF  yQUR  ACKNOWlEDu 
MENTTO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  FOR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  REJECTION  OF  YOUR  OFFER  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted  such  change  may  be  made  by  telegram  or 
letter  provided  each  telegram  or  letter  makes  reference  to  the  solicitation  and  this  amendment,  and  it  receivpd  prior  to  the  opening  hour  and  date  specified 
12  ACCOUNTlfrCAN^APPROPRlATlONOATAW/rraiiiredi  -r  -n  —  - 

FSN  96461  96x3122  CG  CE;  MR  BE  YBC  04.10C0  0000  0320  284 _ 

13  THIS  IT6W  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRAaS/OROERS. 

IT  modifies  THE  CONTRACT/OROER  NO  AS  DESCRIBED  IN  ITEM  14 

[A  TH'S  CHANGE  OR06R  'S  'SSUEO  PURSUANT  TO  fSpr«/y  cu(Hont»i  THE  CHANCe5”5ET  FORTH  IN  ITEM  14  ARE  MADE  IN  THE  CON. 

JL.  tract  ORDER  no  <N  item  lOA. 

8  THE  AeOve  NUMSEREO  CONTRACT/OROER  IS  MOOiFiEO  TO  RERlCCT  ThE  AOMPNISTRATi  vE  CHANCES  (ruch  ot  chonttt  m  Po>tnt  office, 
appropriation  date  etc  >  SET  FORTH  IN  ITEM  14.  PURSUANT  TO  THE  AUTHORITY  OF  FAR  42  103(0) 

C  THIS  SUPPLEMENTAL  AOREEM^'t  isTeNTTREO  INTO  Pursuant  TO  AUTHORITY  OFt 

X  Contract  Clause  58»  "Changes” _ 

D  other  tSpetih  (ypr  o/modV<ea(ion  and  abrAoriiy/ 


E  IMPORTANT  Coniracior  O  is  not  E  is  required  to  sign  this  document  and  return  copies  to  the  issuing  office 

14  OESCRiPT  lO^'OT  AM CNOmEnT /MODIFICATION  (Orionued  Py  (JCFaection  hcodin/g.  ineluding  iolicllotion/eontroet  cubjtet  mo((^ whtrt  rrojiaie  ) 

Reference  is  made  to  Contract  Clause  58  "Changes"  of  the  above  numbered  contract  for 
"Construct. ion  of  Dam  &  Appurtenant  Works.  Phase  II.  Yatesville  Lake,  Kentucky". 

Since  an  equitable  adjustment  in  the  contract  price  for  "Removal  of  the  top  5'  of  concrete 
abutments  on  each  side  of  the  cellular  cofferdam"  has  been  determined,  it  is  necessary 
and  in  the  best  interest  of  the  Government  to  modify  the  contract  in  certain  particulars 
''  as  follows: 


J5A  NAME  AND  TITLE  OF  SICNCn  ITypt  Of  print} 

R.  D.  Stapleton, 

Executive  Vice  President 


PAtvIOUS  EOtTION  UNUSABLE 


30.I0S.S2 


STANDARD  FORM  30  (REV  >0  »3 
Pf«»CriDt0  Dy  GSA 
FAR  (41  CFR)  243 


2  of  2  Pages 

'  ^  Modification  Ko,  P0002'’ 

Contract  Wo.  BACW69-86-C-0039 
S.  IURWEB/klw/5331 


description  QUAWTITV 


New  Mod. 
P-00022-1 


Renoval  of  the  top 
5’  of  concrete 
abut«ents  on  each  side 
of  the  cellular 
cofferdaa. 


AMOtIWT 


Suo  $5,065.00  $5.065.( 


contract  is  increased  in  the  anount  of  iS.dbS.OO. 

The  tine  for  coapletion  recains  unchanged. 

co»staui‘es‘'conpensation'‘in®?un  on“Lh^a“‘*f J-'-'-vided  therein 

subcontractors  and  suppliers  contractor  and  its 

indirectly  attributable  to  tho  costs  and  nark-up  direcllv  and 

of  the  changes  within  the  tine  fra»rs[attd  "  Po^fornance 

r.n...  ,o  .u. 


(R-26) 


-=. - _ . .. 

-■  ^ENDMENT  OF  SOLICITATl6i«/MODIFiCATION  OF  CONTRACT 


Z-  AMtNDM^T/MOOlFlCATlON  HO. 

F00024 


M _ Change  letters  -  "B! 

-  "  ^NTRACT  IOCOO£  PAGES 

/MODIFICATION  OF  CONTRACT  ,  .  U  2 

3.  efFLCi  nrc  DATE  14.  ft£QuaiTion/i>uRCHA:e  Rcca.  no.  U.  projcct  no.  armfiuem9Hj 


Huntington  District 
Corps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


|7.A0MINIST£(l£O&v’  ^IfoOnr  lun  tj 


•  riAM£^OAODR£SSOf  CONTRACTOR  fA'o..  TCVTC  C4R4IT.  «4(,  4A4  2TT  CAd«T 

The  Xsne  Construction  Corporation 
965  East  Main  Street 
ieridea,  CN  06450 


ica 


•A.  AMENDMENT  OF  ELICITATION  NO, 


90.  DATED  (S£S  /T£M  J2) 


lOA.  modification  of  contract/order 
NO. 

DACW69-86-C~0039 


SD0. dated  rS£E/TM  H) 

fACiLiTYCOOc  86  Feb  25 


11  THIS  ITEM  ONLY  APrLIES  TO  A^^ENOMENTS  OF  SOtrClTATlOMS 


Tr>ea&ovenjmbe'«c: »:>c uiionis«-'nende<5M»£if(xt‘' m  Item  14  Thet-o(X«nCdAiesOA.>f«dfor revptof  OHers  lJ  isexunded,  Q  is  noi  ex¬ 
tended 

OUtrs  mjst  »cknowl«d)e  'eceiot  of  (hts  emendment  P'lor  to  the  hour  a'ld  date  idecified  <n  the  solicitttion  o/  as  amended.  Dy  one  ot  the  following  methods 
(#1  6*  completing  Items  6  and  15  and  ratum>Ag.^___  copies  of  'Ae  amendment,  (b)  By  acknowtedg'ng  receipt  of  this  amendment  on  eacn  copy  of  the  offer 
submitted  or  (ci  dv  separate  letter  or  telegram  which  ii>clu^  a  reference  to  tnesoncitatiooand  A-nervlment  numbers  FAttuRd  OF  YOuR  ACKNOWLEDG¬ 
MENT  TO  6c  RECEIVED  AT  THE  PLACE  DES'GN  ATEO  FOR  THE  RECEIPT  OF  OFFERS  PR»OR  TO  THE  HOUR  AND  DATE  SPEClFiEO  MAY  RESULT 
IN  REJECTION  OF  VO'JR  OFFER  If  by  virtue  of  thtsarr<endment  yo'jdesiretocha.ngean  offer  already  submitted  such  change  may  be  made  by  telt^am  or 
letter  provided  each  telegram  or  letter  makes  reference  to  the  solicitation  and  thrs  amendment,  and  is  racaived  prior  to  the  ooenirv  hour  and  data  specified 


12.  ACCOUNTING  AND  AFOPOFRIATION  DATA  ri/N«Ulr«4J 

FSN  96461  96X3122  CG  CE;  MR  BE  YBC  Q4.10C0  0000  0320  284 


13.  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/OROERS, 
IT  MODIFIES  THE  CONTRACT/OROEft  NO  AS  DESCRIBED  IN  ITEM  14 


A  this  ChanGC  OnOCR  IS  ISSUED  PURSUANT  TO  (Spt^lfr  cutfiorttyi  THE  CHANGES  SCTTORTM  IN  ITEM  14  ARE  MADE  IN  THE  CON¬ 
TRACT  ORDER  NO.  IN  ITEM  lOA. 


PROER  IS  MODIFIED  TO  REFuECT  THE  ADMINISTRATIVE  CHANGES  f$ueh  at  fhmtu  In  ptylng  orfiet, 
11  EM  14.  PURSUANT  TO  THE  AUTHORITY  CF  FAR  49  109(0). 


C  THIS  supplemental  AGREEMENT  IS  ENTEREO  INTO  PURSUANT  TO  AUTHORITY  O^: 

Contract  Clause  58,  "Changes** 


O.OTHER  (Sptdfy  t>pt  of  moaifieation  and  authoritfj 


E  IMPORTANT  Contractor  O  is  not.  D  is  required  to  sign  this  document  and  return _ copies  to  the  issuing  oftice 


14  oescniPTlON  of  AMCNDMeNT/MOOIFlCATION  (OrtMnutd  6,  UCPMchcn  h9wttnts.  Uittudtnf  ulUiUtionfeenmct  luu.et  ttutltr  vhtrt  ftmtw.i 

Reference  is  aede  to  Contract  Clause  58  "Change.A"  of  the  above  nuabered 
contract  for  "Construction  of  Das  and  Appurtenant  Worka,  Phase  II, 
Yatesville  Lake,  Kentucky". 

Since  an  equitable  adjustaent  in  the  contract  price  for  "Preparation  o' 

C_  Alternate  Borrow  Area"  has  been  determined,  it  is  necessary  and  in  the  best 
interest  of  the  Governaent  to  aodify  the  contract  in  certain  particulars  as 
-  follows: 


iSA  NAME  AND  TITLE  OF  SIONEA  (Typ.  or  print) 

/V!  k' 

L/K-f  O-aXT.;  CCfjKj 


ISA.NAi^  AND  TITLE  QF  CONTRACTING  OFFICER  (Typt  or  print) 

KENNETH  B*  ZIMMERMAN 
Resident  Contracting  Officer 

iSC  DATE  SIGNEOijee  UNITED  STATES  OF  AMERICA  1 16G  OATEIiQnEo 


hbfr  ^4' 

Mianafura  /sf  gf^iitra^iin 


(SIfiwlurr  of  fontratUnt  Offiotr) 


NSN  7S40  01*192  1070 
PREVIOUS  EDITION  UNUSABLE 


STANDARD  TORM  30  (RFV.  10  93) 
Pr«Kfib«d  by  G$A 
FAR  (49  CFR)  93.249 


3 


■  Page  2  of  2  Pages 
Modification  No.  P00024 
Contract  No.  DACH69-86-C-0039 
S.  TUBNEH/iclw/5331 

Payaent  for  all  costa  included  in  the  strip  clearing  of  the  alternate 
borrow  area  for  taking  cross  sections,  physically  taking  the  cross 
sections,  and  restoring  the  areas  disturbed  by  the  contractors  operations 
and  the  Corps  of  Engineer  testing  consultants  operations. 


ITEM 

UNIT 

NO. 

DESCRIPTION 

QUANTITY 

UNIT 

PRICE 

AMOUNT 

New  Hod. 

P-00024-1 

Preparation  of 
Alternate  Borrow 
Area 

1  Job 

Sun 

$12,214.00 

$12,214.00 

The  contract  is  increased  in  the  aaount  of  $12,214.00 
The. tine  for  conpletion  renains  unchanged. 

It  18  understood  and  agreed  that  the  adjustnent  provided  therein 
constitutes  conpcnsation  in  full  on  behalf  of  the  contractor  and  its 
subcontractors  and  suppliers,  for  all  costs  and  nark-up  directly  and 
indirectly  attributable  to  the  change  ordered  herein,  for  all  unchanged 
work  including  inpact,  for  all  delays  related  thereto  and  for  perfornance 
of  the  changes  within  the  tine  frane  stated. 


If  the  foregoing  nodification  is  acceptable,  it  is  requested  that  you 
sign  in  Block  15B,  conplete  Blocks  15A  and  15C  of  the  fora  and  return  the 
original  to  our  Yatesville  Field  Office,  ATTN:  Kenneth  E.  Zianernan 


(R-28) 


■  AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT  j 


2.  AMeNOMeNT/UOOlFiCATlON  NO. 

P00025 


4.  fl£QUiStTJON/^RCHASC  R£Q.  NO.  ]&•  PROJECT  NO.  UftfipUeabUf 


l7.AOMiNtSTCRCDSV  llfoth«rOi4ntttmtJ 


Huntington  District 
Corps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


t.  NAME  AND  AOORess  Of  CONTRACTOR  tNo.,  ttrmu  Mdiity.  SHU*n4  ZIf  Co4*l 


9A.  AMENOMENT  OF  SOUCIT>^ON  NO. 


(  1  Lane  Construction  Corn 
S65  East  Main  Street  ^ 
Meriden,  CM  06450  / 


24 

1989  J 

■stANt/ 


DACH69-86-C-0039 


lOB.  OAfEO  (SEtnZM  J» 

FACiLiTvcooe  I  I  86  Feb25 _ 


11  THIS  ITEWOHLY  AFpLieSTO  AM£HDWEMSOC  SOllCITATlOHS _ 


□  ADo<«n<jirtbe  «cl  so'.c<ia**on  f&th  m  Item  14  TPc  ^cuf  Bffd  tfa'e  sixc'lied  for  race  pt  ol  O^ef  a  iZj  isexteAJed,  £3  noitA 

lendM 

Otfe*smusi  0i.icnowledjie  receipt  of  thttamer^ment  prior  fo  thebou*  •n<]d«tetoec<fie<lirt  the  toi<ciUt>oi>  or  at  amended  by  oncct  the  fo'iowiRg  method} 

(a)  8vcor.O*e:n3  liemtSaAd  15  and'etornirtg,_____cop«ei  of  the  airendovoi  (b)  8v  aeknowledgihfl  receipt  of  thijamend/rent^on  each  copy  of  iheo'fer 
submitted  or  (e*  6y  sepeiate  letter  <y  ie‘eyram  which  include  a  reference  to  thesoiiocat'or)  and  amertoment  numbers  FAJLURt  OP  VOU^ 

WENT  TO  B6  PECgiVgO  AT  Th6  PLACE  OcS«GNATeO  FOB  THE  RECEtPTOF  OFFERS  Pft'OR  TO  ThE  HOUR  AND  DATE  SPcCiFiBO  MAY  RESUuT 
IS  risJSCTiON  OF  YOUfl  OFFER  H  ov  virtue  rif  this  amenomeiU  you  dei  re  id  charge  an  offer  alreudy  s«jbmnled  such  change  twy  be  made  bv  te'egramc-r 
letter  provided  eacn  telegram  or  letter  makes  reierertce  to  the  soliciiatiort  end  this  amendment  and  is  raceived  prior  to  the  ooen.ng  hour  and  date  specified 


12  ACCOONT.no  ANO  AAPROFRIATION  UATA  0fre4U(ftdi 

F$N  96461  96X3122  Cd  CE;  MR  BE  YBC  04.10C0  0000  0320  284 


13  THIS  ITEM  APPLIES  ONLY  TO  M00‘FICATI0NaS  OF  CONTftACTS/ORDERS, 
IT  MODIFIESTHE  CONTRACT/OROER  NO  AS  DESCRIBED  IN  ITEM  14 


A  THIS  CMANCe  OROCR  tS  ISSuft  PURSUANT  TO  (Spec/^  euthertfy^  THE  CHANCCS  SE’’’  FORTH  IN  iTEM  14  ARE  MADE  IN  THE  CONr 
TRACT  ORUER  NO  iN  ITEM  lOA. 


8  THF  ABOVE  NUMfiERCO  CONTRACT 'OROER  ISMOOlFlEOTO  RCrLECTTME  ADMINISTRATIVE  CHANGES  riacH  4#  ehon/e»  In  payie/ O.'Ri  A 
OpprcprUUon  Jat*  I  SET  FORTH  IN  ITEM  14.  PURSUANT  TO  THE  AUTHORITY  OF  FAR  42.10310). 


C.  TH'S  SuPolCMCNTAU  AGREEMENT  'S  f  NTEREO  INTO  PURSUANT  TO  AUTHORITY  OFi 

Contract  Clause  58,  "Changes” 


O  OTHER  (Spte,fY  (vpe  eTmod/TfceRofl  end  euthoNlvl 


E.  IMPORTANT;  Contractor  D  isnol,  0  is  refl'jired  105190  this  document  and  return _ 004.-  copies  10  the  issuing  oHice _ 


14  OESCniPTION  or  AMCNOMENT/MOOIFICATION  tOrr.nUriS  Sy  UCPMCUon  A.Ntrnf,.  tnelyitnf  totlelOHon/eontreellubltct  m.ritr  uhfrt  r.ul.tf  I 

Reference  is  made  to  Contract  Clause  58  "Changes"  of  the  above  nuabered 
contract  for  "Construction  of  Dam  and  Appurtenant  Works,  Phase  11, 

Vatesville  Lake,  Kentucky". 

Since  an  equitable  adjustment  in  the  contract  price  for  "Payment  of  6" 

Concrete  Tolerance  in  Spillway"  has  been  determined,  it  is  necessary  and  in 
.e  best  interest  of  the  Government  to  modify  the  contract  in  certain 
particulars  as  follows: 


6*c#Pl  >t  provided  hvrtin,  all  ti/mi  jnd  condition}  of  iht  document  reftrenevd  In  item  9A  or  lOA,  4$  hiftiefor#  chinped.  r*m4in$  unenmged  inO  in  full  fore* 

*no  4fl*ct  .  -  -  -  - 

iSA.  ’NAMf  AND  TITLE  OF 'SIGNER  (f>p4  or  print)  I16A.  NAmT  AND  TITLE  OF  CONTR  ACTING  OFFICER  (T>P«  orpnnt) 

THOMAS  K.  FAniiWELl. 

R.  0.  Stapleton,  Executive  Vice  President  Colonel,  Contracting  Officei _ 

16C  DATE  SIGNED 


NSN  7$40  0MS?*S070 
PREVIOUS  EDITION  UNUSABLE 


3OUOS1.42 

CR-29) 


STANDARD  FORM  30  (REV.  10  03) 
PrescriMd  Oy  GSP 
FAR(4#CFR)  53.243 


Page  2  of  2  Pages 
Modification  No.  P00025 
Contract  No.  DACH69-86-C-0039 
TUHNEH/klw/5331 

Payaent  for  all  costs  included  in  the  additional  forningi  furnishing  and 
placing  the  additional  6  inches  of  concrete  thickness  for  the  spillway 
lining  fron  the  required  ainimuo  thickness  of  l’-9''  to  the  allowable  limit 
of  2’-3"  will  result  in  increases  in  the  quantities  of  Contract  Items  Nos. 
81  and  132a  and  b  for  which  payment  will  be  made  at  contract  unit  prices. 

As  a  result  of  the  foregoing,  the  pay  quantities  for  the  three  bid  items 
are  increased  as  set  forth  below: 


ITEM 

NO. 

DESCRIPTION 

QUANTITY 

UNIT 

UNIT 

PRICE 

AMOUNT 

81 

Concrete  in  inclined 

64 

cy 

$250.00 

$16,000.00 

leg  foundation  and 
spillway  lining 


132  Portland  Cement  and 

Pozsalan 


a.  Portland  Cement 

270.72 

CWT 

3.00 

812.16 

b.  Pozzalan 

45.89 

CF 

2.00 

$  91.78 

$16,903.94 

The  contract  is  increased  in  the  amount  of  $16,903.94. 

The  time  for  completion  remains  unchanged. 

It  IS  understood  and  agreed  that  the  adjustment  provided  herein  constitutes 
compensation  in  full  on  behalf  of  the  contractor  and  his  subcontractors  and 
suppliers,  for  all  costs  and  mark-up  directly  and  indirectly  attributable 
to  the  change  ordered  herein,  for  all  unchanged  work  including  impact  and 
for  all  delays  related  thereto  as  a  result  of  the  claim  submitted  by  the 
contractor  by  letter  dated  July  7,  1988. 

If  the  foregoing  modification  is  acceptable,  it  is  requested  that  you  sign 
in  Block  15B,  complete  Blocks  15A  and  15C  of  the  form  and  return  the 
original  to  this  office  (ATTN:  CEORH-CT). 


.  AMCWDMENT  OF  SOLICITATIQ^  MODIFICATION  OF  CONTRACT  j 


2.  AMeNOMENT/MOOiFiCATlON  NO.  3.  EFFECTIVE  DATE 

P00026  28  FEB  89 


i.  PROJECT  NO.  UtVPUC43H) 


7.  ADMINISTERED  Dv  urothir  tftM  turn  6J 


Uuntintiton  District 
Corps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


S,  NAME  AND  ADDRESS  OF  CONTRACTOR  (No ,  .RMf,  COURIy.  SUU  ood  Ztf  Coot} 

The  Lane  Construction  CorporaM^S^* 


"5  East  Main  Street 
/riden,  CN  06450 


MftR3  - 1989 


ca: 

I 


9A.  AMENDMENT  OF  SOLICITATION  NO. 


98.  DATED  (SS£IT£M  iS} 


DACW69-86-C-0039 


lOB.  DATED  (S££IT£M  13} 


86  Feb  25 


CODE  IFACILITYCO 


1 1  THtS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS 


O  The  JtKiv*  numbered  soliciufion  ts  emended  as  set  (o/th  in  Item  14.  The  hour  end  date  specified  fof  receipt  of  Offers  □  It  extended,  □  IS  not  ex¬ 
tended 

Offers  must  acknowledge  receipt  of  this  ernendment  piior  to  the  hour  and  date  specified  in  tfte  soliotatioh  oi  as  amended,  by  one  of  the  following  methods 
U)  S'*  completing  Items  8  and  IS  and  returning  __copies  of  the  amendment  (b)  By  acknowledging  receipt  of  this  amendment  on  each  copy  of  the  offer 
submitted,  or  Id  8y  separate  letter  or  telegram  which  includes  a  reference  to  the  solicitation  artd  amendment  numbers  FAILURE  OF  VOuR  ACKNOWLEOG 
MENT  TO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  FOR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  REJECTION  OF  YOUR  OFFER  If  by  virtue  of  thisamertdmeni  you  desire  to  change  an  offer  already  submitted,  such  change  may  be  made  by  telegremor 
letter,  provided  each  telegram  or  tetter  makes  reference  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  data  specified 


12  ACCOUNTING  AND  APPROPRIATION  OATA  r//NebM<f/ 

FSN  96461  96X3122  CG  CE;  MR  BE  YBC  04.10C0  0000  0320  284  ________ 


13  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/OROERS, 
IT  MODIFIES  THE  CONTRACT/OROER  NO  AS  DESCRIBED  IN  ITEM  14 


A  Twi$  CHANce  OROln  IS  ISSUED  Pursuant  to  rspeet/y  aeiAewryr  the  chanccs  set  forth  in  item  k  arc  made  in  the  con> 

TRACT  ORDER  NO.  IN  ITEM  lOA. 


6  THE  ABOVE  NUMSEREO  CONTRACT/OROER  tS  MODIFIED  TO  REFLECT  THE  ADMINISTRATIVE  CHANGES  fsueh  w  chanfM  in  peyinf  offif, 
appropriation  data,  etc  t  SET  FORTH  IN  ITEM  ta.  PURSUANT  TO  THE  AUTHORITY  OF  FAR  4».109(e). 


C  THIS  SUPPLEMENTAL  AGREEMENT  1$  ENTERED  INTO  PURSUANT  TO  AUTHORITY  O 

Contract  Clause  58,  "Changes” 


O.  OTHER  (Sptctfy  type  of  modification  and  autftority} 


E. IMPORTANT:  Coniracior  [Z1  isnot,  Q  is  required  to  sign  this  document  and  return  copies  lo  ihe  issuing  office 


14  DESCftlPTIOrr  OF  AMeNOMeNT/MOOIFICATlON  (OrgonUtd  by  VCFtdCtion  titodintl.  Inctodtng  tolkltailon/cootroot  lUbltct  motttr  wbtn 

Reference  is  made  to  Contract  Clause  58  "Changes"  of  the  above  numbered 
contract  for  "Construction  of  Dam  and  Appurtenant  Works,  Phase  II, 
Yatesville  Lake,  Kentucky". 


Since  an  equitable  adjustment  in  the  contract  price  for  "Painting  Embedded 
Metals  in  the  Intake  Structure  below  Elevation  635"  has  been  determined,  it 

t'n  necessary  and  in  the  best  interest  of  the  Government  to  modify  the 
ntract  in  certain  particulars  as  follows: 


Excipt  <1  provlMd  nvrtin,  jIt  Urms  «no  condition  of  in«  oocumoni  r«f«rtnc«d  In  itpm  gA  or  JOA,  «i  hPrttoforo  «h«n0«d,  mmiint  unchangod  and  in  full  forca 
and  •ffici.  _ ^ _ 


jSA  NAME  AND  TITLE  OF  SIGNER  fTyp*  or  print)  llEA.  NAME  AND  TITLE  OF  CONTRACTING  OFFICER  (Typt  or  print) 


R.  D.  Stapleton,  Executive  Vice  President 


tr$on  auihorutd  to  $ltn) 


KENNETH  E.  ZIMMERMAN 
Resident  Contracting  Officer 


fSifnohirg  of  QaiftraeUnt  O/fictr) 


NSN  7S40-OM52I070 
PREVIOUS  EDITION  UNUSABLE 


STANDARD  FORM  30  (REV.  10  I3} 

PrtKrlMd  by  GSA 
FAR  (49CFR)S3.243 


y 


Hagf  'I  of  Piii{(!s 
Modificolion  No.  FOOO-6 
Contract  No.  UACW69-86-C-0039 
TUI(NER/jks/5331 

Payment  for  all  costs  included  in  the  cleaning  and  painting  of  all 
embedded  ferrous  metals  excluding  corrosion  resistant  steel  or  galvanixed 
steel  below  Elevation  935  in  the  Intake  Structure.  The  embedded  surfaces 
are  to  be  painted  in  accordance  with  paint  system  C-A-Z,  Coal  Tar  Epoxy. 

'  As  a  result  of  this  change,  one  new  item  will  be  established  as  set 
forth  below; 

ITEM  UNIT 

NO.  URSCHIPTION  QUANTITY  UNIT  PRICE  AMOUNT 

New  Mod.  Painting  Huibeddcd  1  Job  Sum  $d9,9RO.OO  $49,950.00 

P-OOUCti’-i  metals  below  Elev«ition 

935  in  the  Intake  Structure 

The  contract  is  increased  in  the  amount  of  $49,950.00. 

Thu  time  fur  completion  remains  unchanged. 

It  IS  understood  and  agreed  that  the  adjustment  provided  herein 
constitutes  compunsution  in  full  on  behalf  of  the  contractor  and  his 
subcontractors  and  suppliers,  for  all  costs  and  mark-up  directly  and 
indirectly  attributable  to  the  change  ordered  herein,  for  all  unchanged 
work  including  impact,  for  all  delays  related  thereto  and  for  performance 
of  the  changes  within  the  time  frame  stated.  Also,  it  is  understood  and 
agreed  that  the  adjustment  provided  herein  constitutes  full  and  total 
settlement  of  the  Contractors  Claim  submitted  by  letter  dated 
16  June  1988. 

If  the  foregoing  modification  is  acceptable,  it  is  requested  that  you 
sign  in  Block  15B,  complete  blocks  ISA  and  ISC  of  the  form  and  return  the 
original  to  our  Yatesville  field  Office,  ATTN:  Kenneth  K.  Zimmerman. 


(R-32) 


12-04  CORRESPOHDENCE 


LETTERS 

Date  Subject  Page 


05  May  86  Approval  of  seismic  unit  and  specialists. _  S-1 

13  May  86  Notice  to  proceed .  S-2 

20  May  86  Excavation  plan .  S-3 

04  Jun  86  Temporary  creek  diversion .  S-5 

09  Jun  86  Slurry  wall  backfill .  S-7 

25  Jun  86  Fill  for  slurry  wall  &  sheetpile  install....  S-9 

25  Jun  86  Fill  for  slurry  wall  &  sheetpile  install....  S-10 

25  Jun  86  Slurry  wall  backfill .  S-11 

25  Jun  86  Slurry  wall .  S-12 

30  Jun  86  Approval  of  temporary  creek  diversion .  S-17 

07  Jul  86  Acceptance  of  cofferdam  cell  fill .  S-18 

09  Jul  86  One  stage  const,  of  D/S  slurry  wall  "VE"....  S-20 

21  Jul  86  Amendments  to  slurry  wall  "VE" .  S-26 

31  Jul  86  Diversion  of  Blaine  Creek .  S-29 

22  Aug  86  Bentonite  for  slurry  wall .  S-30 

03  Feb  87  30  deg.  wye  piling .  S-34 

10  Feb  87  Remedial  work  on  spillway  walls .  S-35 

10  Mar  87  Boulders  during  cofferdam  construction .  S-36 

06  Apr  87  Electrical  panels  for  dewatering  wells .  S-38 

13  Apr  87  Boulders  during  cofferdam  construction .  S-39 

15  Apr  87  Rock  elevation  at  intake  structure .  S-40 

24  Apr  87  Rock  elevation  at  intake  structure .  S-41 

21  Jul  87  Diversion  of  Blaine  Creek .  S-42 

16  Sep  87  Notch  in  D/S  diversion  dike .  S-45 

23  Nov  87  Additional  D/S  grout  line  &  explor.  borings.  S-48 

02  Dec  87  Foundation  curtain  grouting .  S-52 

04  Apr  88  Embankment  removal  for  foundation  treatment.  S-53 

18  Apr  88  Embankment  removal  for  foundation  treatment.  S-54 

18  Apr  88  Embankment  removal  for  foundation  treatment.  S-56 

02  Aug  88  Deterioration  of  spillway  walls . S-58 

19  Aug  88  Removal  of  top  5'  cone,  cofferdam  abutments.  S-59 

12  Dec  88  Add.  cone,  for  spillway  incline  leg  found...  S-60 

31  Aug  89  Acceptance  of  physical  work .  S-63 


MEMORANDUM  FOR  RECORD  -  TRIP  REPORTS 
Date  Subi ect  Date 


07  Aug  86  Slurry  cutoff  wall .  S-64 

07  Aug  86  Rock  excavation  at  dam  foundation .  S-65 

11  Aug  86  Slurry  trench  &  dam  foundation  treatment....  s-66 

29  Aug  86  Dewatering  wells,  slurry  wall  &  rock  excav..  s-69 

23  Oct  86  Rock  test  fills  and  pits .  S-70 


12-04  co55ss?o;n>H?;c5  (cent) 


ISHOHaiJDOH  r03  BECOBD  -  T3I?  HSrOSIS  (cent) 

Date  Subject  Pace 


14  Kov  86  Slurry  trench  a  sheetpiling.. . S-71 

15  Dec  86  Slurry  trench  &  cofferdan  cell  fill . S-73 

27  Feb  86  Sheetpiling,  devater.  veil  panels  a  slides. .  S-74 

05  Mar  87  Slides,  dewatering  veil  el^Arical  panels. . .  S-75 

05  Aug  87  Spillway  ahutnents  &  dan  foundation . S-76 

21  Sep  87  Dan  foundation _ .... . . . . S-80 

25  Sep  87  Dan  foundation _ _ S-31 

29  Sep  87  Broken  zone  &  exploratory  drilling . S-82 

29  Sep  87  Broken  zone  in  dan  foundation _ S-33 

01  Oct  87  Exploratory  drilling  in  broken  zone . S-34 

05  Oct  87  Broken  zone  in  dtsn  foundation . S-35 

06  Oct  87  Broken  zone  in  dan  foundation .  S-36 

20  Oct  87  Broken  zone  in  dan  foundation .  S-87 

28  Oct  87  Foundation  curtain  grouting  &  broken  zone. . .  S-38 

28  Oct  37  Dan  found.,  left  cibutnent  &  bench  el.  635 _ S-90 

28  Oct  87  Broken  zone  in  dan  foundation. .  S-91 

29  Oct  87  Dan  foiuidation,  left  abutnent .  S-93 

03  Nov  87  Foundation  curtain  grouting  &  dan  found .  S-100 

04  Nov  87  Foundation  curtain  grouting .  S-101 

16  Nov  87  Foundation  curtain  grouting .  S-102 

18  Nov  87  Foundation  curtain  grouting .  S-105 

01  Dec  87  Foundation  curtain  grouting .  S-106 

04  Dec  87  Foundation  curtain  grouting .  S-107 

14  Dec  87  Foundation  curtain  grouting .  S-108 

18  Mar  88  Dental  concrete .  S-109 

19  Apr  88  Foundation  treatnent  of  water  seepage .  S-110 

06  Apr  88  Dan  foundation . S-112 

18  Apr  88  Renoval  &  treatnent  of  8"  standpipe  &  shale.  S-113 

18  Apr  88  Foundation  treatnent  of  shale  sean .  S-116 

21  Apr  88  Foundation  treatnent  of  shale  sean .  S-117 


^  t 


Key  5,  1936 


Construction  Division 
YatesvUIe  LaJce 

SIBJEC7:  Contract  Ko,  OACa69-36-C-0039>  Construction  of  Dan  and 
Appurtenant  Vorjcs,  Pbase  XI,  Xatesvllle  Lake,  Sentucic? 
Setsaograph  Snbatttal  and  Resuaes  for  Selsalc 
Specialists 


Tbs  Lane  Construction  Corporation 

P.O.  Box  566 

Louisa,  Ssntucky  41230 


Centlenen: 

Reference  your  proposal  dated  Hay  1,  1986  requesting  using 
the  safeguard  selsalc  unit  1000  and  tbe  resumes  for  the  two 
selsalc  specialists.  Both  are  approved  subject  to  satisfactory 
perfomance. 


Sincerely, 


RAX  a.  BOLET 
Resident  Engineer 
Autborizod  Representative  of 
tbe  Contracting  Officer 


CF: 

OPJISU 

ORHCD 

0RHCD-Y3C,  wd 


(S-1) 


csmzfizlf  'KeilLt  ~ 


■•'DEPARTMENT  OF  THE  ARMY  — ^ 

HUHTWGTON  OenuCT.  corps  of  E»tG»tt*l<S 
M2  B8HTH  STREET 

huktincton.  west  vmoi^  25701-2970 
13,  1986 


and  Stz^y  Division 


;:  Ositsaot  Ba.  E«5f69-86-C-0039  fer  Data  and  Appurtenant  Works, 
Phase  II,  Yatesville  lake,  KentucJ^ 

vNOnCE  TO  FSOCrjp 


lane  Oanstnsction  Cotporaticn 
965  East  Main  Street 
Meriden,  Ctsinecticut  06450 

Gentlemen; 

Ihis  is  your  notice  to  proceed  with  the  work  under  the  above 
referenced  caitract. 

Work  under  this  contract  oust  start  within  ten  (10)  calendar 
days  and  be  ccqpleted  ani  ready  for  use  not  later  than  eighteen 
htrdred  (1800)  calendar  days  after  the  date  of  receipt  of  this 
notice  to  proceed. 

It  is  requested  that  you  acknowledge  receipt  of  tliis  notice 
to  proceed  in  the  ^aces  provided  below,  retain  a  ocpy  and  return 
a  copy  to  this  office.  The  date  of  ackncwledgment  is  to  be  the 
data  the  notice  to  proceed  was  actually  delivered  and  received  by 
you. 


Colonel,  Corps  of  Engineers 
Contracting  Officer 


Receipt  is  acknowledged  this  /  7  Ha.  oay  or  / 

Contract  No.  E!flCW69-86-C-0039,  Notice  to  Proceed,  f 
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CONSTRUCTION  CORPORATION 


GENERAL  OFFICE:  MERIOEN,  CONN.  06460 


tiMOfftCl 

P.O.  Box  566,  Louisa.  KY  1)1230  May  20.  1986 


Hr.  Ray  K.  Boley,  Resident  Eiiglneer 
Yatesvllle  Resident  Office 
P.O.  Box  UOl 
Louisa,  Kf  <11230 

Re;  Excavation  Plan 

Contract  DACM  69-86-C-0039 
Letter  No.  YDOl'l 

Gentlemen; 

Attached  is  our  excavation  plan  for  the  above  referenced  project. 

If  you  should  have  any  questions  or  comnents  please  contact  the 
writer  of  our  field  office. 

Very  truly  yours, 

IHE  LANE  CONSTRUCnCN  CORPORATION 

J.O.  Hughes 
Superintendent 

Enel. 

co;  Meriden 
HWR 
JOH 
RAH 
DCW 
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Mr.  Ray  K.  Boley,  Resident  Engineer 
Yatesvllle  Resident  Office 
P.O.  Box  1101 
Louisa,  KY  41230 

Re:  Teoporary  Diversion  of  Blaine  Creek 
Through  Existing  Conduit 
Contract  No.  DACW69-86-C-0039 
Yatesvllle  Lake  Dan 
Letter  No.  YD-029 

Gentlemen: 

Reference  our  Letter  No.  YD-024  and  your  telephone  conversation  of 
June  4,  1986  with  our  Mr.  H.W.  Reitz  concerning  the  temporary  diversion 
of  Blaine  Creek  through  the  existing  conduit. 

Attached  please  find  a  sketch  showing  the  approximate  location  of 
Che  temporary  diversion  dike  chat  we  propose  to  Install  in  order  to  divert 
Blaine  Creek  through  the  existing  conduit.  The  dike  will  have  a  15  foot 
wide  berm  to  elevation  583,  and  will  have  upstream  and  downstream  slopes 
of  2  horizontal  to  1  vertical. 

After  the  temporary  dike  is  constructed  and  water  diverted  through 
the  tunnel,  the  permanent  dike  will  be  built  to  EL.  588.  Once  Che 
diversion  channel  has  been  excavated  below  El.  580,  the  permanent  diver¬ 
sion  dike  will  be  constructed  to  EL.  602. 

If  you  have  any  questions  or  require  more  Information  on  this  matter, 
please  contract  our  field  office. 

Very  truly  yours, 

THE  LANE  CONSTRUCTION  CORPORATION 

J.O.  Hug^s 
Superintendent 
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CONSTRUCTION  CORPORATION 


QENERAL  OFFICE;  MERIOEN.  CONN.  OMM 


piiLOor»ic«  * 

P.O.  Box  56ft.  Louisa.  KY  412:iQ  _ t.m;'  m.  IQHft 


Mr.  Ray  K.  Boiey,  Resldenc  Engineer 
Yacesvllle  Resldenc  Office 
P.O.  Box  1101 
Louisa,  KY  41230 

RE:  Coarse  Material  for 
Slurry  Wall  Backfill 
Contract  No.  DACW69-86-C-0039 
Yacesvllle  Lake  Dam 
Letter  No.  YD-040 

Gentlemen; 

Please  find  accompanying  a  sample  of  the  coarse  material  chat  our 
subcontractors  Is  proposing  to  use  as  pact  of  the  mixture  for  slurry 
wall  backfill  on  the  above  referenced  project  for  your  approval. 

Also  attached  Is  a  gradation  for  the  accompanying  material,  along 
with  the  material  source. 

If  you  require  any  more  Information  or  samples  please  contact  our 
field  office. 


Very  truly  yours, 

THE  LANE  CONSTRUCTION  CORPORATION 

— 

J.O.  Hugfts 
Superintendent 


McClelland  engineers,  irt 

■  (744.0fffca  Parkway  ^ 
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CONSTRUCTION  CORPORATION 

GENERAL  OFFICE:  MERIDEN,  CONN.  0G460 


fl(kOO#flCi  OaTC 

P.O.  Box  566,  Louisa.  KY  41230  June  25.  1986 


Mr.  Ray  K.  Boley,  Resident  Engineer 
YacesviUe  Resident  Office 
P.O.  Box  1101 
Louisa,  KY  A1230 

Re:  Embankment  for  Slurry  Wall  and 
cofferdam  Installation 
Contact  So.  DACW69-86-C-0039 
Yatesville  Lake  Dam 
Letter  No.  YD-046 

Gentlemen: 

Typical  section  A-A  on  sheet  52/17  of  the  contract  drawings 
indicates  methods  for  installation  of  the  slurry  wall  and  cellular 
cofferdam  when  excavation  is  required  prior  to  commencing  work. 
Typical  sections  on  sheet  52/15  show  similar  details. 

However,  we  have  been  unable  to  find  the  item  of  work  and 
method  of  payment  for  the  areas  where  embankment  must  be  placed 
prior  to  the  Installation  of  the  slurry  wall  or  cellular  cofferdam. 

We  suggest  that  either  Impervious  or  random  fill  be  placed  in 
these  areas  in  order  to  accomodate  the  slurry  wall  and  sheet 
piling  installations. 

Please  advise. 


Very  truly  yours. 


THE  LANE  CONSTRUCTION  CORPORATION 
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June  25,  1986 


Construction  Division 
Yatesville  Lake 

SUBJECT:  Contract  No.  DACW69-86-C-0039 ,  Dam  and  Appurtenant 
Works,  Phase  XI,  Yatesville  Lake,  Kentucky  - 
Classification  of  Pill  Material 


The  Lane  Construction  Corporation 

P.O.  Box  566 

Louisa,  Kentucky  1)1230 


Gentlemen: 

As  requested  by  your  letter  of  June  25,  1906,  classification 
of  the  fill  material,  not  designated  on  the  contract  drawing, 
between  the  up  stream  diversion  dike  and  the  cellulor  coffer 
dam  is  random  backfill  Item  No.  33. 

Sincerely , 


RAY  K.  bOLEY 
Resident  Engineer 
Authorized  Representative 
of  the  Contracting  Officer 


CP: 

ORHSU 

ORHCD 

ORHCD-YBC,wd 
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ORHCD-YBC 


25  June  1986 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Contract  No.  DACW69-86-C-0039>  Dam  and  Appurtenant 
Works,  Phase  II,  Yatesville  Lake,  Kentucky  -  Slurry 
Wall  Backfill 


A  sample  of  course  material,  submitted  by  the  Contractor  for 
use  as  a  portion  of  the  slurry  wall  backfill  was  examined  and 
approved  by  Dan  Boater,  Jerry  Phelps  and  Steve  Hombeck,  this 
date.  Attached  Is  a  testing  report  on  the  material. 


Attach 

as 


RAY  K.  BOLEY 
Resident  Engineer 


CP: 

ORHCD 
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CONSTRUCTION  CORPORATION 

GENERAL  OFFICE:  MERIOEN.  CONN.  OMO 


P.O.  Box  566.  Louisa.  KY  41230  June  25,  1986 


Hr.  Ray  K.  Boley,  Resident  Engineer 
Yacesvllle  Resident  Office 
P.O.  Box  1101 
Louisa,  KY  41230 

RE:  Slurry  Cut-off  Walls 

Contract  No.  DACW69-86-C-0039 
Yatesvllle  Lake  Dan 
Letter  No.  YD-047 

Gentlemen: 

Reference  your  letter  of  June  24,  and  our  meeting  of  June  2S,  1986. 

Attached  you  will  find  submittal  Information  from  our  subcontractor, 
McClelland  Services,  Inc.  for  item  7,  islurry  cut-off  walls  on  the  above 
referenced  contract. 

If  you  have  any  questions  on  this  matter  please  contact  our  field 
office. 


Very  truly  yours, 

THE  LANE  CONSTRUCTION  CORPORATION 


J.O.  Hugms 
Superintendent 


cll 


Meriden 

HWR 

RAH 

WRH 

JOH 

File 
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SUBMITTALS  FOR  YATES VILLE  DAM  SLURRY  CUTOFF  HALLS 

Page  1  of  2 

SECTION  PAGE  _  SUBMITTAL _ _ 

19.3  2C-27  Mr.  Havis  Dunn  of  Slurry  Services  Incernaclonal,  Inc.  (SSII) 

of  Crossect,  AR,  will  be  Che  "Slurry  Trench  Specialist" 
while  Pete  Schuessler  will  be  the  "Mud  Engineer"  for  this 
project.  Hich  their  extensive  experience  and  knowledge  of 
slurry  wall  construction,  Mr.  Dunn  and  Mr.  Schuessler  will 
able  CO  serve  quite  well  in  these  capacities  for  a  slurry 
wall  project  of  this  size. 

Mr.  Dunn  (see  Attachment  No.  1)  has  over  40  years  of 
construction  experience.  He  has  specialized  in  slurry 
systems  for  groundwater  control  for  Che  past  20  years. 

He  is  widely  recognized  in  the  construction  and  engineering 
professions  as  a  pioneer  and  expert  in  the  design  and 
j  construction  of  slurry  walls  and  cutoffs.  Since  1975, 

Mr.  Dunn  has  been  President  of  SSII.  Since  he  formed  SSII 
Che  company  has  completed  successfully  about  25  projects 
ranging  in  size  from  $75,000  to  $500,000.  These  projects 
Included  slurry  cutoffs  for  temporary  and  permanent  ground¬ 
water  control  forlocks,  dams,  pumping  stations,  hazardous 
waste  confinements,  and  excavations  for  various  structures. 
His  Involvement  in  these  projects  included  estimating,  plan¬ 
ning,  and  in  many  cases  direct  supervision  of  construction. 
Attachment  1  is  a  list  of  slurry  cutoff  projects  In  which 
Mr.  Dunn  has  participated  as  a  consultant,  construction 
supervisor,  or  contractor. 

Mr.  Schuessler  served  as  the  "Mud  Engineer"  during  con¬ 
struction  of  a  slurry  trench  at  Lock  and  Dam  No.  13  on  the 
Arkansas  River. 

21.1  2C-27  Sodium  Bentonite  for  the  slurry  cutoff  walls  will  be 

"Slurry  Mud  90"  supplied  by  Federal  Ore  i  Chemicals,  Inc. 
of  Belle  Fourche,  SD.  Attachment  2  is  a  sheet  from  Che 
supplier  showing  its  general  properties.  Test  reports  on 
the  specific  materials  mined  for  this  project  will  be 
shipped  with  Che  materials  and  will  be  furnished  to  the 
COE  at  that  time. 

21.2  2C-23  The  slurry  will  be  tested  in  compliance  with  Che  applicable 

parts  of  API  Standard  13B. 

21.4  2C-28  The  soil-bentonite  backfill  will  be  mixed  on  site  using  Che 

concrete  batch  plant  currently  on  location.  It  will  blend 
find  materials  from  the  site,  coarse  materials  brought  in 
and  SZ  bentonite  mix  such  Chat  Che  final  mixture  falls 
within  the  required  gradation  band. 
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sEagtia. 


21.4 


22.1 

22.5 

23.2 


20-29  Sec2cse  che  soU^^ieacoaice  Ixzckfill  vill  se  a  xixcore  isclcdisg 
o3-sice  sacerials.  ue  caS:e  azcepclca  co  cbe  re^oireaesc  co 
foralsb  a  100-lb  sasple  In  a^ivanse.  Gradacicn  cases  »111  be 
run  on  case  batches  co  sec  up  cbe  concrece  baceb  plane  operacion, 
and  tfUl  be  run  ac  regular  intervals  cbereafter  (for  eacb  SOO  cu 
ft  of  flU  as  specified  in  Sec  28.2,2/ 

2C-29  !c  is  planned  co  excavate  the  slurry  trenches  using  a  large 
erack-bse.  capable  of  full  width  and  depth  in  a  single  pass. 

2C-30  The  slt=9  of  saqiles  of  cbe  soll-benccnlce  backfill  will  be 
tested  in  general  ccnpliance  with  ASIM  C143-78. 

20-30  Probing  of  Che  depth  of  cbe  slurry  trench  will  be  acconplished 
wlch  a  3-lb  (or  core)  weight  attached  to  the  end  of  a  50-fc  or 
100-fc  steel  cape.  The  depth  fo  cbe  slurry  trench  -will  be 
seasured  Co  within  0.1  ft,  and  will  be  translated  to  a  known 
benchaark  co  obtain  cbe  elevation  of  cbe  boccon  of  cbe  slurry 
crench. 


29.0  2C-33  Ac  chls  cIjm,  Mlrafi  600X  is  the  intended  geocextile  to  be 

used  for  creacnenc  of  Che  tip  of  the  slurry  cutoff  walls. 
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C^^/.fPPBCa^lOlB^  I  "Sluny  ftiticft  Cut-off  Wills 

Sp«cgle  Industrial  /ppnestlon  nthefe  *  mlnlmutn 
90  tMrral yield  matarisl  Is  nquind. 
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Slurry  Mud  90  will  yield  a  minimum  of  90  barrels 
of  (lidd  to  one  ton  of  day. 


.  Conforms  to  AJ’.I.  (American  Petroleum  Institute)  specifications 


r 

■& 


Typical 

AJ>J. 

Analysts 

Specification 

Fann  600  Reading 

35.0  cps 

30.0  cps  min. 

Fann  300  Reading 

25.0  cps 

Plastic  Viscosity 

10.0  cps 

Yield  Point  (lb.  per  100  eq.  ft) 

15.0 

3  X  Plastic  Vis.  max. 

Apparent  Viscosity 

17.5  cps 

RItrate 

13.5  ml. 

15.0  ml.,  max. 

Dry  Screen  Analysis 
(S  Minus  U.S.  200  Mesh) 

80.0% 

Wet  Screen  Analysis 

(S  Retained  on  U.S.  200  Mesh) 

2.5-3.0% 

4.0%  max. 

Moisture  at  time  of  shipment 

7.0-9.0% 

10.0%  max. 

pH 

9.0-10.0 

T»  of  ogf  k<lo«t*<>9*  tixl  t«u.r.  It»  «ow  Wooiullon  l«  .ccwilfc  B*«<w  Ih.  condUkjn. 

«  hirttfiflg  aftd  o(  MM  */•  bfjrood  owf  coolwl.  w*  MAool  QuviftI#*  f#*uR»,  and  HO  w 

tiMUffMiincurrad  k)  vtlng  our  prodMCt  Th«  «&ov*  la  not  to  U  conatruad  M  « rtcoiTVTMAdatkn^ 
ioc  uaa  in  vfoUticn  of  any  pctaoti  or  o<  appticatia  lava  cr  raguUtiona. 
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June  30,  1986 


Construction  Division 
Yatesvllle  I.a^e 

SUBJECT:  Contract  No.  BACW69-36-C-0039,  Dam  and  Appurtenant 
Works,  Phase  XI,  Tatesvllle  Lake,  Kentucky  - 
Temporary  Diversion  of  Blaine  Creek 


The  Lane  Construction  Cot^ioratlon 

F.O.  Box  566 

Louisa,  Kentucky  4X230 


Gentlemen: 

This  la  to  confirm  verbal  approval,  given  to  Mr.  Jim 
Hughes  on  June  17,  1986,  of  your  plan  to  temporarily  divert 
Blaine  Creek  through  the  outlet  vorks.  As  agreed,  after  the 
diversion  Is  complete  the  stilling  basin  will  be  dewatered, 
cleaned  out.  Inspected,  and  repairs  made.  If  necessary. 

Sincerely , 


RAY  K.  BOLEY 
Resident  Engineer 
Authorized  Representative  of 
the  Contracting  Officer 


CP: 

ORHSU 

ORHCD 
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July  7.  1986 


CoQstructlon  Division 
Yateavllle  Lake 

SUBJECT:  Contract  Ho.  CACU69-86-C-0039 >  Dam  and  Appurtenant 
Works,  Phase  II,  latesvllle  Lake,  Kentucky  - 
Bottom  Aah 


The  Lane  Construction  Corporation 

P.O.  Box  566 

Louisa,  Kentucky  41230 


Gentlemen: 

The  bottom  ash,  from  Kentucky  Power  Company,  you  proposed 
for  use  as  cell  fill  in  your  letter  of  May  16,  1986  and  samples 
submitted  with  your  letter  of  June  27,  1986  have  been  tested 
and  Is  of  acceptable  quality. 

The  material  Is  accepted  as  cell  fill  subject  to  the 
specified  gradation  requirements. 


Sincerely, 


RAT  K.  BOLEY 
Resident  Engineer 
Authorised  Representative  of 
the  Contracting  Officer 


CP 

ORHSU 

ORHCD 
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'  (»H DG  (0RHCD-YBC/21  May  86)  (32/COR-156) 

oJ^HCT:  Contract  No.  DACW  69-86-C-0039.  Dam  &  Appurtenant  Works,  Phase 

II,  Yatesville  Lake,  KY  -  Proposed  Source  for  Item  10  -  Cell  Pill 

TO:  ORHCD  PROM:  ORBED  DATE:  21)  Jun  86  CMT 

1.  The  material  proposed,  for  the  cofferdam  cells  at  Yatesville  Is  a  b/-  / 
product  of  coal-fired  generating  plants  and  is  known  as  "bottom  ash."'  The 
material  furnished  to-  ORHED-GS  and  tested  by  ORDL  was  from  the  AEP  facility 
near  Louisa,  Ky.  The  bottom  ash  sampled  and  tested  appears  to  be 
predominantly  glassy  materials  with  a  gradation  approximating  that  of  a 
"typical"  concrete  sand.  The  material  tested  was  within  gradation  limits 
established  by  the  specifications;'  however,  data  sheets  furnished  by 
Kentucky  Electric  Power  for  typical  samples  indicate  variation  in  the  -200 
sieve  size  that  extends  outside  the  range  allowed  in  the  specifications. 
Consequently,  in  terms  of  gradation,  the  material  may  have  to  be  processed 
or  blended  to  meet  the  gradation  requirements. 

2.  Because  a  "natural"  material  was  considered  when  the  specifications 
were  being  written  and  during  the  design  phase,  the  rather  low  specific 
gravity  of  the  bottom  ash  was  of  concern.  The  natural  Gs  would  have  been 
in  the  range  of  2.7±  but  the  proposed  bottom  ash  has  a  Gs  of  approximately 
2.2.  Structural  Section  of  Design  Branch  investigated  the  effect  of  this 
lower  Gs  on  cell  stability  by  using  a  cell-fill  dry  weight  of  80  POP.  The 
assessment  of  the  material  with  respect  to  this  concern  3s  that  the  weight 
of  the  material  is  not  critical,  provided  it  is  within  that  range  that 
would  be  expected  for  Gs  =  2.2±,  and  further,  that  the  angle  of  Internal 
friction  (SJ)  remains  at  or  above  30®. 

3.  In  order  to  evaluate  the  angle  of  Internal  friction  of  this  material,  a 
direct-shear  "s"  test  was  performed  at  ORDL.  The  material  was  tested  in  a 
loose  state  to  simulate  the  limited  compaction  as  allowed  in  the  specifica¬ 
tions.  Normal  pressures  were  appropriate  for  a  range  of  pressure  from  Just 
below  the  material  surface  to  approximately  60  feet  of  depth.  The  single 
s-test,  consisting  of  three  points,  indicates  that  the  0  parameter  is  37° 
and  that  the  C  parameter  is  0  psl.  This  result  appears  consistent  with  the 
gradation  and  expected  drainage  characteristics  and  should  be  valid  for  the 
loading  conditions  expected. 

4.  It  is  therefore  concluded  that  this  type  material  is  acceptable  as  long 
as  the  specified  gradation  is  maintained. 


Chief,  Engineering  Division 
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CONSTRUCTION  CORPORATION 

)ii  CAST  MAIN  SIltCEI 

MERIDEN.  CT  06450 

MTeCI  UANACIIV  OMCtOII  0  I  toion  IICfNlKl  f  A  nCMV  Dl.IlAIUl  0  A  MCUAl  H  W  ttlll  I  AA  lUlM 

July  9,  1986 


Mr.  Ray  K.  Boleyi  Resident  Engineer 
Yatesvllle  Resident  Office 
P.O.  Box  1101 
Louisa,  KY  41230 

Re;  Value  Engineering  Contracting  Proposal 
Yatesvllle  Lake  Dam 
Contract  No.  DACW69-86-C-0039 
Letter  No.  YD-055 

Gentlemen; 

Attached  Is  a  proposal  from  McClellan  Services,  Inc.  to  install  the 
slurry  vail  in  one  stage  construction  on  the  referenced  contract. 

in  addition  to  McClellan's  proposal  vc  propose  to  cap  the  slurry 
trench  In  the  diversion  channel  side  and  bottom  slope  with  stone  slope 
protection  12  ft.  wide  by  2  ft.  deep  to  prevent  erosion  and  possible 
dacmge  to  the  Integrity  of  the  slurry  wall,  while  Blaine  Creek  flows 
through  the  diversion  channel.  Prior  to  placement  of  the  Impervious 
material  In  the  diversion  dike  the  slope  protection  will  be  removed. 

In  accordance  with  FAR  S2. 248-3  we  request  your  approval  of  the 
technical  aspects  of  the  proposal,  even  chough  an  agreement  on  price 
reduction  has  not  been  reached,  by  issuing  a  notice  to  proceed  with 
Che  change. 

You  can  be  assured  chat; 

1.  The  government  will  not  Incur  any  additional  costs  because  of 
Implementation  of  this  approval. 

2.  The  government  will  realize  a  reduction  In  the  contract  price 
by  an  Instant  contract  savings. 

3.  The  government  may  realize  "Collateral  Savings"  by  one  stage 
construction  of  the  slurry  wall. 


EQUAL  OPPORTUNITY  EMPLOYER  M/F 

(5-201 


Value  Engineering  C^^ractor  Proposal 


We  request  your  response  to  this  proposal  prior  to  25  August  1986. 
Also  this  proposal  was  previously  alluded  to  in  our  Letter  No.  YD-032 
dated  June  9,  1986.  However  per  your  letter  of  24  June  1986  the  phasing 
changes  from  the  specified  procedures  are  being  submitted  separately. 

Your  favorable  response  to  this  proposal  will  be  appreciated. 

Very  truly  yours, 

THE  LANE  CONSTRUCTION  CORPORATION 


cll 


District  Manager 


Attach:  McClellan  7/3/86 

cc:  Meriden 
McClellan 
HWR 
RAH 
JOH 
File 
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McClelland  services,  inc. 

GEOTECHNICAL  CONSTRUCTION  SERVICES 
1601  Oifilman  Road.  0  Box  28232 
St.  Louis.  Missouri  63132.  (314)  993-1463 

July  3.  1986 


The  Lane  Construction  Corporation 
Post  Office  Box  566 
Louisa,  Kentucky  41230 

Attention:  Mr  Jim  Hughes,  Project  Superintendent 

Subject:  Value  Engineering  Change  Proposal 
Yatesvllle  Dam  Slurry  Cutoff  Halls 
Contract  No.  0ACH69-86-C-0039 


Gentlemen: 


This  value  engineering  change  proposal  Is  being  submitted  for  evaluation 
of  Its  technical  acceptability.  We  will  submit  a  cost  estimate  separately. 

The  existing  contract,  with  reference  to  the  construction  of  the  slurry 
cutoff  walls,  requires  the  following  general  construction  sequence  on  Drawings 
019C-YBC-9-52/6  and  -52/7. 

STAGE  I 

1.  Excavate  diversion  channel. 

2.  Excavate  diversion  ditch. 


STAGE  II 


1.  Divert  Blaine  Creek  through  diversion  channel. 

2.  Place  upstream  fill  to  El  590,  construct  upstream  slurry  cutoff  wall, 
and  construct  a  segment  of  the  downstream  slurry  cutoff  wall. 

STAGE  IV 


1.  Construct  Intake  structure  to  El  619  (min)  and  place  stone  slope 
protection. 

STAGE  V 


1.  Divert  Blaine  Creek  through  diversion  tunnel. 

2.  Construct  the  remaining  segment  of  the  downstream  slurry  cutoff  wall. 
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McClelland  services,  Inc. 

VECP  -  Yatesville 
July  3,  1986 
Page  2 


The  proposed  contract  revisions  will  allow  construction  of  the  slurry 
cutoff  walls  In  plan  as  specified  with  the  following  modification  to  the 
general  construction  sequence  relative  to  the  slurry  cutoff  wall  installation 
shown  on  Drawings  019C-YBC-9-52/6  and  -52/7: 

STAGE  1 


41ULT  J3K 
^sy\^ 


1.  Construct  intake  structure  to  £1  619  (mini  and  place  stone  slope 
protection. 

2.  Excavate  the  diversion  channel  and  ditch  as  shown,  leaving  a  plug  of 
natural  materials  in  the  downstream  end,  similar  to  the  downstream 
plug  to  be  placed  later.  A  smaller  dike  will  be  left  or  placed  in  the 
upstream  end  of  the  channel  such  that  the  flow  in  Blaine  Creek  will  be 
diverted  through  the  diversion  tunnel. 

STAGE  11 

1.  Place  upstream  fill  to  El  590,  construct  the  upstream  slurry  cutoff 
wall,  then  construct  all  sepents  of  the  downstream  slurry  cutoff  wall. 

2.  Excavate  the  downstream  plug  to  the  depth  and  lines  shown  for  the 
diversion  channel,  thus  excavating  with  the  plug  a  portion  of  the 
downstream  slurry  cutoff  wall.  The  upstream  dike  will  then  be  removed 
such  that  the  creek  flow  is  diverted  through  the  diversion  channel  as 
pi anned. 

STAGE  V 


1.  After  the  Stage  V  downstream  dike  has  been  installed  in  the  diversion 
channel,  that  portion  of  the  slurry  wall  which  was  excavated  out  of  the 
channel  in  Stage  II  will  be  reinstalled  in  a  manner  similar  to  that 
previously  utilized.  Caution  will  be  exercised  during  the  installation 
to  insure  that  the  old  and  new  slurry  wall  sepents  overlap 
sufficiently  to  form  an  adequate  seal.  '' 

The  proposed  construction  sequence  revisions'  will  eliminate  a  significant 
part  of  the  remobilization  which  would  have  been  required  to  install  the  Stage 
V  sepent  of  the  downstream  slurry  cutoff  wall,  and  will  result  in  a  reduction 
In  cost  to  the  Government.  The  sequence  changes  will  impose  some  additional 
risks  to  the  contractor,  in  that  if  a  major  flood  occurs  while  the  diversion 
channel  is  temporarily  plugged  such  that  the  diversion  tunnel  will  not  pass 
the  flow,  the  upstream  plug  will  be  breached,  and  the  Stage  V  branch  of  the 
rturry  cutoff  wall  will  have  to  be  repaired. 
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McClelland  servlces,in& 


VECP  -  Yatesvme 
July  3,  1986 
Page  3 
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The  proposed  modification  of  the  general  construction  sequence  relative  to  . 
the  slurry  cutoff  wall  Installation  will  require  the  previously  noted 
revisions  as  well  as  those  listed  below: 

1.  Drawing  No.  019C-YBC-9-52/6 

STAGE  I  -  The  drawing  should  be  changed  to  show  temporary  upstream  and 
downstream  plugs  In  the  diversion  channel  and  an  upstream  plug  In 
Blaine  Creek. 

STAGE  II  -  The  drawing  should  be  changed  to  show  the  temporary 
upstream  and  downstream  plugs  In  the  diversion  channel  as  In  Stage  I 
above;  and  the  branch  of  the  downstream  slurry  wall,  which  had 
originally  been  scheduled  for  Installation  during  Stage  V,  should  be 
displayed  In  the  Stage  II  drawing. 

STAGE  III  -  The  drawing  should  be  changed  to  show  all  of  the  segments 
of  the  downstream  slurry  wall  completed. 

STAGE  IV  -  Same  changes  as  In  Stage  III. 

2.  Drawing  No.  019C-YBC-9-52/20 

a.  The  words  “centerline  Phase  V  cutof/  dike  and  slurry  wall,  top  El 
589.0"  should  be'  change  to  read  "centerline  branch  of  downstream 
slurry  wall  and  Phase  V  cutoff  dike,  top  El  589.0". 

b.  The  words  “branch  of  Phase  II  slurry  wall  (to  tie  Into  Phase  Y 
slurry  wall)"  should  be  changed  to  read  “Branch  of  downstream 
slurry  wall". 

c.  The  words  "centerline  Phase  II  slurry  wall  and  diversion  dike" 
should  be  changed  to  read  "centerline  downstream  slurry  wall  and 
diversion  dike". 

3.  Drawing  No.  019C-YBC-9-10/74 

a.  The  words  "end  of  Phase  I  slurry  wall"  should  be  changed  to  read 

end  of  downstream  slurry  wall". 

b.  The  words  "0+00  continuation  of  'base  I  slurry  wall  »  beginning  of 
branch  of  Phase  II  slurry  wall  a-  4+30"  should  be  changed  to  read 

0+00  continuation  of  downstream  slurry  wall  »  beginning  of  branch 
of  downstrean  slurry  wall  at  4+30". 


Mcaelland  services,  Inc. 

VECP  -  Yatesvnie 
July  3,  1986 
Page  4 


4.  Drawing  Ho.  019C-YBC-9-10/75 

a.  The  words  “end  of  Phase  V  cutoff  dike  and  Phase  II  slurry  wall" 
should  be  changed  to  read  "end  of  branch  of  downstrean  slurry  wall 
and  Phase  V  cutoff  dike". 

b.  The  words  “end  of  branch  of  phase  11  slurry  wall  -  begin  cutoff 
dike  -  begin  Phase  II  slurry  wall"  should  be  changed  to  read  “begin 
cutoff  dike". 

c.  The  words  “begin  branch  of  Phase  II  slurry  wall"  should  be  changed 
to  read  “begin  branch  of  downstream  slurry  wall". 

d.  The  words  “begin  Phase  1  and  II  slurry  wall"  should  be  changed  to 
read  “begin  downstream  slurry  wall". 

Implementation  of  this  VECP  will  result  In  no  additional  costs  Incurred  by 
the  Government  for  such  Items  as  test  and  evaluation  costs  and  operating  and 
support  costs.  Additionally,  the  Government's  collateral  costs  will  not  be 
affected.  A  contract  modification  accepting  this  VECP  should  be  Issued  as 
soon  as  possible  to  allow  the  Immediate  Implementation  of  this  proposal  by  the 
contractor,  who  Is  scheduled  to  begin  the  slurry  wall  Installation  on  or  about 
July  21,  1986.  Should  delays  be  encountered  In  Implementing  this  proposal^ 
the  cost  reduction  to  the  Government  could  be  lost  since  the  slurry  wall 
construction  phase  Is  expected  to  last  only  6  weeks.  Acceptance  of  this 
proposal  will  not  lengthen  the  contract  completion  time. 

Sincerely, 

McClelland  sevices,  inc 


G  Richard  Bird,  PE 
President  . 

SAH:GRB:k1g 
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McClelland  services,  inc. 

geotechnical  construction  services 
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St.  LOUIS.  Missouri  63132.  (314)  993-1463 
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DISPOSITION  lt>RM 


TaMstattxa.tM*i>3»xS:em;KVB*>tn*KtuUCO. 

<ef5semc£ ca c^££ sntce.  Isuascr  ~  ' 

Coacracp  So.  i)A£W69-3&-C-0039,  S23  &  Appu:;:ea2sc  Vorls,  Phase  IX 
03SSHSC  _  lacesTllle  lake,  3S  -  Sevlsed  Coacraccor  Value  Eaglseerlug 

.  "  Proposal 

™  CZ5C)  02HC3rT3C  31  July  1S86 

Boley/ova 

1.  Attadied  la  the  Ccacraccor's  revised  Value  Zaglneerlng  Proposal  for  perforslsg  the 
slcrxy  creach  vorit  Is  cae  saobUlzacloo. 


2.  The  Contractor  proposes  vfaile  31alne  Creek  Is  diverted  thru  the  outlet  vorks  to 
construct  all  slurry  valla  sboun  on  the  draulngs.  After  the  Stage  V  Section  Is  Installed 
the  Contractor  proposes  to  excavate  the  plug  froa  the  diversion  channel  and  protect  the 
slurry  vail  exposed  In  the  channol  in  accordance  vlth  bis  sketch.  After  Che  Intake  Is 
conpleted  to  elevatlxm  619  and  Blaine  Creek  is  diverted  thru  the  outlet  vorks  the  slurry 
vail  vould  be  exposed  and  the  Inpervlous  dike  vould  be  constructed  across  the  channel . 


HAY  K.  BOLEY  ^ 
Eesldent  engineer 
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CONSTRUCTION  CORPORATION 


GENERAL  OFFICE;  MERIDEN.  CONN.  OttSO 


Hr.  Say  K.  Boley,  Resident  Engineer 
Yatesvllle  Resident  Office 
P.O.  Box  1101 
Louisa,  KY  41230 

Re:  Bontonlte  Certifications 

Contract  No:  DACH69-86-C-0039 
Yatesvllle  Lake  Dan 
Letter  No.  YD-078 

Gentlenen: 

Attached  you  will  find  four  copies  each  of  Che  laboratory 
test  results  and  supplier's  certification  for  bentonite  chat  will 
be  used  in  construction  of  the  slurry  cut-off  walls  on  the  above 
referenced  project. 

We  hope  this  neecs  with  your  approval. 

Very  truly  yours. 


THE  LANE  CONSTRUCTION  CORPORATION 


LETTER  OF  TRANSMITTAL 


McClelland 
services,  inc. 


The  Lane  Construction  Corporatip'r^ 
Post  Office  Box  566  •  | 

Louisa,  Kentucky  41230  \  i’ 


n/^  '  FBOM;  McClell: 

I  k  1601  Die 

\  WiG-'--  '  P.O.Bo> 
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McClelland  Senrices,  Inc. 
1601  Dielman  Road 
P.O.  Box  28232 
St.  Louis,  Missouri  63132 
(314)993-1463 


ATTENTION:  Mr  Jim  Hughes,  Project  Supei^hten^i 


Yatesville  Dam  Slurry  Walls 


Date;  August  19,  1986 


Your  Job  No.;  DACW69-86-C-0039 


Our  Job  No.;  03860224 


We  are  sending  you,  S  herewith  Q  separately,  via _ 

following  items;  □ _ _ 

□  Reports  □  Prints  □  Boring  Logs  □  Specifications  □  Calculations  □  Copy  of  Letter 


Copies  Date  or  Number 


Description 


Bentonite  Certification  and  laboratory  analysis  for  Rail  Car 
CNW  169071 


These  are  transmitted- 

□  As  Requested 

□  As  Requested  By; _ 

□  For  Your  Information  and  Use 

□  For  Your  Action 
D  For  Your  Files 
Q  For  Approval 

Q  For  Review  and  Comment 

□  As  a  Correction  to  Our  Report,  Dated _ 

□  Resubmit _ _ Copies  for  Approval 

□  Submit _ Copies  for  Distribution 


□  Returned  Aher  Loan  to  Us 

□  Please  Return 


cc;  Scott  Matthees 
Project  Supervisor 


wvi  vj  nuawt  vi  Uw  vi ,  \'\ 


O  Reply  Requested 
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Federal  8eiicFo"L^‘sD'577i“7 

ORE  &  CHEMICALS,  INC  A/C  605  892-2743 


LABOF^TORY  ANALYSIS 


SHIP  TO 

“I  r 


Fhail  car  or  truck  numi^rI 


Rlant  of  omr.iN 


TVFt  OF  MATERIAL 


NOTE:  Our  dati  tor  the  above  shipment  shows  the  following  test  results: 


LABORATORY  TEST  RESULTS 


Fann600 

Finn  300 

H2O 

\-\ U'Foi'^ 

13.? 

lo3 

LABORATORY  TEST  RESULTS 


FEDERAL  BENTONITE 


SIGNED 

I 


Should  you  have  any  questions  or  require  additional  information  please  let  us  know. 
CUSTOMER  COPY 


federal  B£NTONnE 


McClelland  Engineers 
P.O.  Box  28232 
St.  Louis,  HO  63132 


Dcule.'. 

REFERENCE:  McClelland  Project.  T.B.S.  Terminal.  Charleston,  WV 
SUBJECT:  Certification  of  Material  Specif kation 
truck  NUM8ER/NAHE;  CjQlO 


CHEMICAL  ANALTSIS:  A^jayered  si^cate  mineral  typically  represented  by  the 


^^'■1.63  *'*.17  ^.25 


}  (AL 


.07  5*3.53)  Old 


laboratory  test  RESllI  TS 

1.  Finn  600  (Initial) 

2.  Finn  300  (Initial) 

3.  HjO 

A.  Filtrate 
5.  Birnl  Yield 


(0H)2  (Na  24  ^  .04) 


test  data 

_ 


ffinimum  -  90 


Very  truly  yours. 


Manager,  Technical  Services 
0H:HLJ/ra 


Fttr^AJ  rwp  A. 


•w'iSm!"  »'•=«  "HI. 
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February  3,  1987 


LANE  CONSTRUCTION  CORPORATION 
Yacesville  Dam  Field  Office 
P.O.  Box  S66 
Louisa,  Kentucky  41230 

Attn;  Mr.  Bob  Housel  RE:  Yatesville  Lake  Dam 

Contract  DACW69-85-C~0039 
Sheet  Pile  Cofferdams 


Gentlemen; 

This  letter  replaces  our  letter  dated  July  28,  1986  concerning  the 
extra  plate  on  the  sheet  pile  Hyes. 

Our  shop  drawing  number  8632-1  was  returned  to  us  with  a  note  to  add 
a  1/2"  X  14"  plate  to  the  back  of  the  30  Deg.  Hyes.  He  made  this  change 
and  resubmitted  our  shop  drawing  per  your  request. 

This  plate  is  not  shown  on  the  contract  drawings  and  therefore  we  did 
not  include  its  cost  in  our  bid.  He  feel  this  plate  should  be  an  extra 
to  our  contract. 

This  plate  adds  38,794  lbs.  at  an  average  unit  cost  to  us  of  $82.S7/CUT 
fur  the  lengths  ordered,  for  a  total  cost  increase  of  $32,032.00.  This 
is  the  price  we  must  pay  Bethlehem  Steel  and  includes  the  place  material, 
cutting  and  drilling  Che  plate,  welding  the  plate  to  the  sheet  piles,  and 
freight  to  the  job  sice. 

He  hereby  request  an  extra  to  our  contract  of  $32,032.00  to  cover  Che 
cost  of  this  extra  place. 

Your  attention  to  this  matter  is  greatly  appreciated.  If  you  have  any 
questions,  please  contact  the  writer. 


Very  truly  yours, 
RICHARD  GOETTLE,  INC. 


Hllliam  S.  Heckman 
Project  Manager 


HSh/rv 


8  §  imP  ^ 

Qias  ilill 

12071  HAMILTON  AVE  •  CINl^^^^TI,  OHIO  45231  •  (513)  825-8100 


February  10,  1989 


Construction  Division 
YatesvjJLle  Lake 

SUBJECT:  DACW69-86-C-0039 ,  t)am  and  Appurtenant  Works,  Phase  II, 
Yatesville  Lake,  Kentucky 


The  Lane  Construction  Corporation 
Post  Office  Box  566 
Louisa,’  Kentucky  41230' 


Gentlemen: 

Reference  is  made  to  ,my  letter  dated  September  23,  1988, 
requesting  a  proposal  for  performing  remedial  work  on  the 
Spillwaj;  Walls  and  your  proposal  dated  October  12,  1988  for  this 
work.  I ‘  - 

J 

It  has  been  determined  that  this  work  will  not  be  prosecuted 
at  this  time;’  therefore  no  negotiation  for  this  work  will  be 
conducted.  ■  '  •*  •  r  c  .  .  ■ 

Your  participation  in  the  submittal  of  a  cost  proposal  for 
the  proposed  work  is  appreciated.  ^  '  i.j. 

Sincerely,’  ;  l"  •  '  i 


'  Kenneth  B.'  Zimmerman* 

. . .  ‘  Resident  Engineer  '  ■' 

'*  Authorized  Representative  of 
'  ■  ‘the  Contracting  Officer 

Copy  Furnished:  .  '  i  ’ 

The  Lane  Construction  Cqrporation 
965  Bast  Main  Street  • *  .  • 

Meriden,  Connecticut  06450  ‘  • 

CEORH-CT  •  -  ,  r.  I.  ,  • 

CEORH-CD  • 

CEORII-CD-YBC,  wd 


T 
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March  iO,  1987 

Construction  Division 
Yatesville  Lake 

SUBJECT:  Contract  No.  DACW69-86-C-0039 ,  Construction  Dam  and 

Appurtenant  Works,  Phase  II,  Yatesville  Lake,  Kentucky  - 
Boulders  or  Rocks  Encountered  in  Pile  Driving  Operations 


Lane  Construction  Corporation 

P.O.  Box  566 

Louisa,  Kentucky  41230 


Gentlemen; 

In  regard  to  your  letter  number  YD-119  claiming  Differing 
Site  Conditions  for  large  rock  encountered  in  driving  piling  for 
cellular  cofferdam,  the  following  is  referenced. 

1.  Specifications  -  Division  2,  Section  2C,  Paragraph 

2. 2. 1.1  “The  existence  of  some  gravel,  cobbles,  boulders,  and 
float  rock  must  be  anticipated  and  reckoned  with  in  constructing 
the  slurry  cutoff  walls,  installing  the  dewatering  and  predrainage 
wel Is  and  driving  the  sheet  oiling  for  the  cellular  cofferdam. " 

2.  Specification  -  Division  2,  Section  2E,  Paragraph  11.2.1 
"should  obstructions  restrict  driving  a  piling  to  tne  specified 
penetration,  they  should  be  removed  or  penetrated  with  a  chisel 
beam.  If  the  Contractor  demonstrates  that  removal  or  penetration 
IS  impractical,  he  shall  make  such  changes  in  design  alignment  of 
the  piling  structure  as  directed  by  the  Contracting  Officer  to 
insure  adequacy  and  stability  of  the  structure." 

The  Specifications  indicate  the  existence  of  cobbles  and 
boulders  and  also  indicated  procedures  for  when  they  are 
encountered  in  the  pile  driving  operation.  These  procedures  were 
actually  used  in  the  installation  procedure. 

{ 


(S-36) 


I 


BliESilllQN-EpRM  - 


■  O^HED-DQ 


'i-  -  ri 


f. SUBJECT  1  Modification  of  Contract  No.  PACW69-' 
•  ,86-C-0039,  Constnuction  of  Dam  and  Appurtanant 
.Works,' phase  .II,  yatosvjlle  Lake,  Kentuckjj” 


TO  ORHCD 


FROM  ORHED  1- 


:.K-“-in>AtE  6  Apr  87  CMT  1' 
’  Mr.  Copher/5££0 

’  ;  "TOi. 


..  It  IS  requested  that  the' subject  contract  .-be  ■  mod i f  i od  to  raise  the 
elevations  of  the' gl'pctrical  panels  for  the  dewatering -wel  Is  upstream  of 
the  cofferdam.  These  electrical  panels  should  be  located  at  or  above 
elevation  819.  Thii}  shPllXcf.be .accomplished  by, running  ^.buri,ied.,cabJ.B  to 
the  nearest  intersection,  pf'csofferdam  cell  end  connect ing  arc.-.ii 'The"”  f 
cable  should  then  bo  housed '“i n '-a  conduit  and  nun  to  t,hO“top  the 
cofferdam.  '  The  electrical  panel  should  be  placed  on  a  £-inch. steal  post 
at  a  convenient  height  for  reading.  The  post  should  bo  .put  -in  a  sleeve 
in  the  "'oncreto' fon  easy  removal  .during  overf Low.  Al  1  cable '.ind  •<  /. 
electrical  '  connect  ions  'should  be  waterproof.  *  '  -  -  - 

*  '  *  '' 

•A  »afoty  cable  should,  be  .constructed  tp  the  panels  by  placing  fiimilanly 
removable  ittesl  posts  in  sleeves  in  the  concrete  with  a  !/£*•  inch" cable  ‘ 
connecting  the  posts*  The  posts  should  be  spaced  ‘on  50*  centers. 

2.  This  modification  is  a  result  of  the  6  November  19^6  Safety  Meeting 
held  at  the  job  site  and  is  necessary  in  order  to  provide  continuous 
operation  of  the  dewatering  wells  during  flood  events  in  Construction 
Stages  IV  and  V*'  In  the  event  of  overtopping  of  tho  cofferdam,  the 
panels  and  safety  cable  can  bo  removed  to  prevent  collection  of  drift. 

3.  Any  contract  drawings  affected  by  this  change  should  be  corrected  on 

"As  Constructed"  Drawings.  • 


CP’;.- 

SRHEDtB 

OBHED-QS 

I-.:-. 


CHARLES  E.  VANDEVELDE,  P.  E, 
Chief,  Engineering  .Divicion 


ng  .Divicion  ■  ■  ■ 

_WADDELL’’^j6,^p-D  -- 


. ;  ?wiK  i 

■:  ;  ■-  ''VlDDLcf^/B"'  " 

.  .  el  r: :  s' 


Construction  Division 
Yatesville  Lake 


■April -13,  U987- 


SUBJECT:  Contract  No.  DACW69-86-C-0039,  Dam  and  Appurtenant 
Works,  Phase  II,  Yatesville  Lake,  Kentucky  -  Sheet 
Piling  -  ■'  '.i.  ,iii' ■■■ 

'  J  I  '.I  c  ,'i  •  .  .  ,  .  1  .  ■  .1! 


The  Lane  Construction  Corporation 
Post  Office  Box  566  ■ 

Louisa,  Kentucky  41230 


Gentlemen: 

In  response  to  your  letter  number  YD-119-2,  dated  April  2, 
1987  the  following  is  referenced: 

Specification  Section  2E,  Paragraph  11.2.1  states:  "Should 
obstructions  restrict  driving  a  piling  to  the  specified 
penetration,  they  should  be  removed  or  penetrated  with  a  chisel 
beam.  If  the  Contractor  demonstrates  that  removal  or  penetration 
IS  imptractical ,  he  shall  make  such  changes  in  design  alignment  of 
the  piling  structure  as  directed  by  the  Contracting  Officer  to 
insure  the  adequacy  and  stability  of  the  structure." 

The  restrictions  encountered  were  actually  removed  from  the  piling 
alignment  by  excavating  as  indicated  in  the  above  specification. 

The  excavation  referred  to  in  your  letter  is  the  excavation 
referred  to  in  the  Specification,  Section  2E,  Paragraph  3.,  which 
covers  the  excavation  to  planned  line  and  grades. 

Therefore,  my  decision  issued  in  my  letter  dated  March  10. 
1987  (copy  attached)  is  unchanged. 


303  33S  335) 


,L/A\iNli. 


CONSTRUCTION  CORPORATION 

MS  EASt  MAIN  SKEEI 

MERIDEN.  CT  06450 

OlilliCI  MAMAOUt  0  M  OOM  0  (  (DfOti  i  *  CiNliil  t  A  ntA*»  O  l  KfNtUl  0  a.  mcC(a<  h,  w  ai>:  I 

April  lb,  1987 


Hr.  Kay  K,  Baley  Resident  Engineer 
Yatesvllle  Resident  Office 
P.O.  Box  1101 
Louisa,  KY  41230 


Re:  Intake  structure  base  slab  exterior  formwork 
Contract  No.  DACW69-86-C-0039 
Yatesvllle  Lake  Dam 
Letter  No.  YD-150 

Gentlemen; 

Contract  Drawings  -  YBC-9-5261/34  and  35  Indicate  chat  Che  Intake 
tower  base  slab  up  to  elevation  575.00  Is  to  be  placed  against  existing 
cock  surfaces. 

Since  the  rock  lines  shown  on  Che  drawings  do  not  exist  In  Che 
field,  we  request  chat  a  modification  be  prepared  to  compensate  The 
Lane  Construction  Corporation  for  the  cost  of  forming  the  exterior  sur¬ 
face  below  elevation  575. 

Please  advise. 


Very  truly  yours, 

THE  LANE  CONSTRUCTION  CORPORATION 


District  Manager 


April  24,  1987 


Construction  Division 
Yatesville  Lake 

SUBJECT:  Contract  No.  DACW69-86-C-0039 ,  Dam  and  Appurtenant 
Works,  Phase  II,  Yatesville  Lake,  Kentucky  -  Intake 
Structure  Base  Slab  Exterior  Formwork 


The  Lane  Construction  Corporation 
Post  Office  Box  566 
Louisa,  Kentucky  41230 


Gentlemen: 

As  requested  by  your  letter  number  YD-150  dated  April  15, 
1987,  a  review  of  the  rock  elevation  for  the  intake  structure  lift 
from  elevation  570  to  575  is  lower  than  indicated  in  the  contract 
drawings  and  will  require  forming. 

Request  that  you  submit  a  price  proposal  for  forming  the 
perimeter  from  the  top  of  rock  to  elevation  575.  Your  proposal 
for  the  work  should  be  submitted  in  accordance  with  applicable 
contract  requirements  by  May  8,  1987. 

Sincerely, 


RAY  K.  80LEY 
Resident  Engineer 
Authorized  Representative  of 
the  Contracting  Officer 


CF: 

ORHCT 

ORHCD 

ORHCD-A  (Sheldon) 
/ORHCD-YBC,  wd 


•  m 


CONSTRUCTION  CORPORATION 


CESERAl.  OFFICE:  U£inS£».  CSKSL  estS3 


#t<L30#»<X 


F.O.  Box  566.  Louisa.  £Y  41230 


Jul?  21.  1987 


Mr.  Say  K.  Boley.  Sesidesc  Engineer 
Yacesville  Resident  Office 
P.O.  Box  1101 
Louisa,  KY  41230 

Re:  Diversion  Sequence  Schedule 

Contract  Ho.  DACi/69-86-C-0039 
Yacesville  Lake  Dan 
Letter  No.  YD-181 

Genclesen: 

As  per  your  .onvecsaclon  vlcb  the  uriter  on  Thursday,  July  16, 
1987,  attached  is  the  sequence  of  operations  and  dated  bar  chart 
for  the  diversion  of  Blaine  Creek  through  Che  intake  structure  and 
tunnel  on  the  above  referenced  job  for  your  approval. 

If  you  have  any  questions  concerning  this  schedule,  please 
contact  our  field  office. 


Very  truly  yours, 

THE  LANE  CONSTRUCTION  CORPO.SATION 

- 

^  J.O.  HuglKs 
Superintendent 


clb 


cc:  MERIDEN 
HWR 
JOH 
RAH 
FILE 
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3.  Place  apscrea=  asd  dcvnascr^  diversioo  dikes 

4.  Voile  placiog  diversica  dikes  drill  rock  for  cell  placeseat 

5.  After  upstreaa  dike  is  placed  to  elew.  £02  and  doaostreaa 

dike  is  placed  to  589,  shoot  rock  drilled  in  Step  4 

6.  Excavate  rock  and  earth  in  area  or  cell  placenent  to  elev.  574 

7.  Place  sandstone,  randon  cock  and  cell  fill  to  elev.  589  in 

appropriate  areas. 

8  Install  cell  7  and  diaphran  6-7  through  15*  of  cell  fill 
previously  placed 

9.  Place  dovnstreaa  slope  hers  on  all  areas  except  those  that 
tie  to  cells  vhile  cells  are  being  installed 

10.  After  cell  7  has  been  installed  and  seated  start  sonoliths  on 

bottoa  15  feet  vhicb  already  has  backfill  aaterial  in  it 

11.  After  cell  7  and  diaphraa  6-7  are  installed  cocplete  cell  fill 

12.  Continue  sonolith  placenent  as  cells  are  filled 

13.  Place  cell  cap  concrete  and  recainder  of  bem  concrete 

The  above  work  shall  be  coupleted  using  extended  work  day,  6  days  a 
week  and  a  double  shift  where  necessary. 


Pow^  Toioek  To  £lev}  61^ 


DISPOSmON'FORM 

F<lfiiMOlmalom.M«AB3<»-l5:ll>«[i«>?o«i«ilJ5»a;>hT*GO. 

RifiH5JcrOT’ofn«lYiJioL  |  subject 

Modification  of  Contract  No.  DACW69-86-C-0039 
CEORH-ED-DG  Construction  of  Dam  and  Appurtenant  Works,  Phase  II, 

_ Yatesville  Lake,  Kentucky _ _ _ _ 

■to - CE0HH=n3 -  from.  iEdiRH-ED  DATE  16  Sept  1987  CMTI 

Mr.  Copher/bh/5220 

1.  In  order  to  better  facilitate  back  flooding  of  the  work  area  prior 
to  an  overtopping  of  the  cellular  cofferdam,  it  is  requested  that  the 
subject  contract  be  modified  to  include  provisions  for  a  notch  in  the 
downstream  diversion  dike.  This  modification  will  provide  additional 
protection  to  the  cellular  cofferdam  and  minimize  damage  to  the  work 
area  during  a  flood  event  that  overtops  the  cofferdam. 

2.  A  notch  with  a  bottom  width  of  30’  at  El.  580.0  should  be  cut  through 
the  existing  downstream  diversion  dike  as  shown  on  Enclosure  No.  1. 

The  cut  slopes  should  be  IV  on  2H.  The  proposed  notch  should  be  filled 
with  sandstone  with  a  top  size  of  24*  and  have  a  4’  horizontal  layer 
of  impervious  material  on  the  tailwater  side.  The  crest  of  the  cofferdam 
will  be  raised  from  El.  585,  with  2'  of  sandbags  to  El.  587.  This  section 
should  be  as  shown  on  Enclosure  No.  2. 

3.  The  contractor  should  be  required  to  have  a  large  backhoe  and  operator 
arvailable  near  the  downstream  diversion  d’ke,  at  all  times,  during  flooding 
conditions.  The  contractor  should  also  be  required  to  have  lights  and 
gasoline  generators  on  each  abutment  of  the  cellular  cofferdam,  if  request¬ 
ed,  during  flooding.  These  lights  should  be  sufficient  to  light  the 
downstream  side  of  the  cellular  cofferdam  and  all  of  the  concrete  pad 

on  the  berm. 

4.  A  one-foot  thick  layer  of  rock  should  be  placed  on  top  of  the  down¬ 
stream  diversion  dike  for  access.  The  width  should  be  6'  on  each  side 
of  the  center  line. 


5.  Information  on  elevations  and  conditions  for  breaching  the  downstream 
diversion  dike  will  be  supplied  by  Engineering  Division. 


6.  All  contract  drawings  affecte^ 
on  "As  Constructed  Drawings."  /'/ 


should  be  corrected 


'Carles  E.\jykSDEVELDE 
Chief,  Engineering  Division 


RIDDLE  j|2^A-ED-p  ' 
VANDEVELD 


DA  S  2496 


PREVIOUS  EDITIONS  WILL  BE  USED 


CKORH-ED-G 


23  Noveaber  1987 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Potential  Modifications  to  Yatesville  Dam  Phase  II 

Contract 


1.  On  20  November  1987  a  meeting  was  held  in  the  Geotechnical 
Branch  conference  room  on  the  above  subject.  Those  in  attendance 
were: 


Dave  Hammer 
Russ  Fondelier 
David  Deeds 
Ray  K.  Boley 
Pat  Oshel 
Danny  Boater 


CEORD-ED-G 

CEORD-ED-G 

CEOHH-CD 

CEORH-CD-YBC 

CEORH-CD 

CEORH-CD-YBC 


Don  Copher  CEORH-ED-DG 

Leno  Bird  CEORH-ED-DT 

James  A.  Coffman, Jr. CEORH-ED-G 
Jerry  W.  Phelps  CEORH-ED-GS 

Stephen  T.  Hornbeck  CEORH-ED-GG 
Jim  Owen  CEOHU-ED-GS 


2.  Mr.  Phelps  opened  the  meeting  and  discussed  the  present 
design  and  history  of  the  filter  design  for  the  project.  It  was 
then  noted  that  based  on  the  test  pit  data  shown  in  enclosure  1, 
the  12"  processed  sandstone  and  the  24"  sandstone  were  both  "gap 
graded"  materials.  Both  materials  appear  to  be  gap  graded  after 
being  shot  and  placed  in  the  test  fills.  This  tends  to  indicate 
that  the  compaction  required  in  the  specifications  may  be  in¬ 
adequate  or  that  the  method  of  processing  is  inadequate.  This 
type  of  gradation  would  tend  to  indicate  the  potential  for  piping 
of  the  impervious  core  material  into  the  filter. 

3.  It  was  agreed  by  the  Geotechnical  personnel  that  some  type 
of  filter  material  will  be  required  at  the  rock  foundation  con¬ 
tact  surface  and  that  the  filter  should  extend  up  each  abutment 
to  at  least  elevation  590.  Three  alternatives  were  discussed. 

The  first  alternative,  as  shown  on  enclosure  2,  would  modify  the 
design  by  extending  the  inclined  drain  down  to  top  of  rock.  The 
second  alternative,  as  shown  on  enclosure  3,  would  modify  the 
design  by  placing  a  3-foot  wide  by  10-feet  high  layer  of  inclined 
drain  material  in  the  foundation  trench  and  processed  sandstone 
zone.  This  layer  would  extend  up  each  abutment  to  elevation  590. 
The  third  alternative,  as  shown  on  enclosure  4,  would  be  to 
reevaluate  and  resolve  the  problem  of  the  gap  graded  processed 
sandstone  if  possible  by  means  of  a  processed  sandstone  fill  on 
the  existing  random  rock  fill. 


1 
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CEORU-ED-G  MFR  YATESVILLE  DAM  PHASE  II  23  NOVEMBER  1987 

5.  Mr.  Boley  then  indicated  that  if  we  elect  to  use  commercial 
material,  Route  1185  may  be  closed  to  the  Contractor  during  the 
winter  months.  If  this  occurs  it  could  affect  the  contract  time. 

6.  A  brief  discussion  ensued  as  to  the  cost  of  adding  the  in¬ 
clined  drain  to  top  of  rock.  The  estimated  cost  was  $250,000.00 
as  a  minimum.  It  was  noted  that  if  the  Contractor  could 
demonstrate  that  he  had  lost  a  construction  season  the  change 
could  run  well  in  excess  of  $1,000,000.00. 

7.  Mr.  Deeds  then  indicated  that  he  was  not  in  favor  of  the 
Contractor  placing  any  more  embankment  this  year.  Mr.  Boley 
stated  that  the  Contractor  couldn't  place  fill  this  year  because 
of  the  status  of  the  grouting.  Mr.  Deeds  also  indicated  that  we 
may  want  to  require  the  Contractor  to  process  the  on-site 
materials  to  a  specified  gradation  during  the  winter  months  for 
placement  in  the  processed  sandstone  zone  during  the  next  con¬ 
struction  season.  Specific  gradations  to  meet  geotechnical 
requirements  may  necessitate  the  use  of  a  grizzley.  It  was  noted 
that  gradations  specified  during  processing  may  not  provide  the 
required  in-place  gradations.  It  was  then  generally  agreed  that 
the  most  economical  method  would  be  to  place  the  processed 
sandstone  on  top  of  the  existing  random  rock  fill  and  compact  the 
processed  sandstone  fill  with  various  compaction  efforts.  The 
results  of  these  tests  will  determine  if  alternate  3  will  be  ac¬ 
ceptable. 

8.  Hr.  Boley  indicated  for  the  record  that  the  remainder  of 
rock  borrow  area  to  be  shot  was  not  known  at  this  time. 

9.  In  summary,  because  of  the  cost  for  extending  the  inclined 
drain  to  rock,  the  potential  closure  of  Route  1185  to  the  Con¬ 
tractor  during  the  winter  months,  and  the  potential  claim  for 
delay  of  the  contract  by  the  Contractor,  it  was  agreed  that  al¬ 
ternate  3  would  be  investigated  at  this  time.  Investigation  of 
alternate  3  will  coLsist  of  the  following: 

a.  Placing  4  -  12"  lifts  of  processed  sandstone 

b.  Obtaining  2  -  gradations  representative  of  the  shot 
material 

c.  Obtaining  2  -  in-place  gradations  per  compaction 
type. 

The  12"  lifts  of  processed  sandstone  will  require  test  pits. 
The  density  of  the  material  will  be  required,  but  the  percolation 
test  will  not  be  required.  Compaction  of  the  12"  processed 
sandstone  will  require  the  following  equipment  and  number  of 
passes : 
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CEOBH-ED-G 


MFB  VATESVILIB  DAM  PHASE  II  23  NOVEMBEH  1987 

a.  2  passes  of  a  taoping  roller  towed  bp  a  D-8  with 
cleats,  and  4  passes  of  a  50  ton  rubber  tired  rol~ 
ler 

b.  4  passes  of  a  vibratory  roller  (control,  same  as 
specifications) 

c.  6  passes  of  a  vibratory  roller 

d.  2  passes  of  a  tamping  roller  towed  by  a  D-8  with 
cleats,  and  4  passes  of  a  vibratory  roller 

e.  4  passes  of  a  tamping  roller  towed  by  a  D-8  with 
cleats 

Fill  work  on  the  processed  sandstone  will  commence  on  or 
about  30  November  1987. 

11.  The  addition  of  the  processed  sandstone  to  elevation  579 
will  not  create  a  problem  for  Hydraulics. 

12.  Mr.  Deeds  then  discussed  the  need  for  additional  construc¬ 
tion  personnel  required  during  the  grouting  operations.  Mr. 

Deeds  indicated  that  during  grouting  of  the  valley  bottom,  there 
will  be  two  geologists  on  duty.  The  additional  geologist  will  be 
either  John  Lusher  or  Dave  Nugent. 

13.  The  location  of  an  additional  downstream  grout  line  was 
finalized  at  20  feet  downstream  of  the  centerline  of  the  dam  as 
shown  on  enclosure  5.  The  location  of  an  additional  upstream 
grout  line  was  previously  agreed  upon.  Additional  exploratory 
holes  are  intended  approximately  45  feet  downstream  of  the  cen¬ 
terline.  The  additional  grouting  and  exploratory  holes  are  in¬ 
tended  to  ensure  that  voids  are  not  present  into  which  impervious 
material  could  pipe. 


CEOHH-ED 

CEOHH-ED-D 

CEOBH-ED-H 

CEOHH-ED-B 

CEOBD-ED-G 

CBOHH-CD 
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December  2,  1987 


Construction  Division 
Yatesville  Lake 

SUBJECT:  Contract  No.  DACK69-86-C-0039 ,  Construction  of  Dam  and 

Appurtenant  Works,  Phase  II,  Yatesville  Lake,  Kentucky 
-  Grouting 


The  Lane  Construction  Corporation 
Post  Office  Box  566 
Louisa,  Kentucky  41230 


Gentlemen: 

This  is  to  confirm  verbal  instructions  given  to  perform  "B" 
line  grouting  between  approximate  Station  5+00+_  to  Station  7  +  25jk 
in  the  foundation.  Also  due  to  foundation  conditions,  it  is 
necessary  to  install  an  additional  upstream  grout  line  at  the 
middle  of  the  upstream  transition  zone  and  a  downstream  grout 
line  20-feet  down  stream  of  the  center  line.  These  lines. will 
consist  of  vertical  primary  and  secondary  holes  to  approximate 
elevation  500  between  approximate  Station  5+00+_  to  Station  6+40+. 

If  there  are  any  questions  concerning  this,  please  contact 
the  field  office. 


Sincerely, 


Ray  K.  Boley 
Resident  Engineer 
Authorized  Representative  of 
the  Contracting  Officer 


CF: 
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CEOFH-ED-G 


YATESVIILE  DAM  PHASE  II  CONSTRUCTION 


CEORH-CD  CEORH-ED  APRIL  1988 

HornbecKi  52-34 

h'n 

1.  Based  upon  our  telephone  conversation  of  this  date  r  wish  to 
confirm  to  you  my  request  that  a  portion  of  the  dam  emb^kinent  be 
removed.  The  embankment  removal  is  necessitated  by  the  seepage 
for  which  a  sump  pipe  was  installed  near  centerline  in  the  imper¬ 
vious  core  on  the  right  side  of  the  embankment.  We  are  concerned 
with  the  source  of  the  seepage,,  and  the  potential  for  the  trans¬ 
mission  of  full  reservoir  head  to  the  exit  point  of  the  seepage 
which  is  approximately  5  feet  upstream  of  the  centerline  of  the 
dam.  The  removal  of  this  material  will  allow  the  excavation  of 
the  Shale  material  under  which  the  seepage  appears  to  be  moving. 
The  removal  of  this  shale  material  will  then  allow  an  assessment 
to  be  made  concerning  the  source  and  path  of  the  seepage  as  well 
as  the  potential  for  transmission  of  full  reservoir  head  into  the 
central  part  of  the  core. 


2.  My  technical  staff  will  assist  you  and  your  staff  in  any  way 
possible  to  reduce  the  influence  of  this  request  upon  the  ongoing 
work. 


XHARLES  EJ^^NDEVELDE 
Chief,  Engineering  Division 


CF; 
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CKfinriSB  MAIL  -  fiKTUa*  klCIlPT  SIQOKm 


April  la,  laas 


Cojutructlon  ®liri«lon 
Contract  idaislatratioa  Irancii 


SDBJICT: 


Contract  Mo.  BACM69-e6-C-C0  onatruetlo„  n 
•na  ippurtenant  Morta.  Piiaae  Ji.  TateavllL  f  f** 


9fi«  Corporation 

9oo  KA«t  Main  fitrnet 

Meridea,  Connecticut  064S0 


Oentleaeo: 

<ivan‘^by^Jbe^SMldant*tniinee“on°lJrll  la"* 

rou  are  directed  to  proceed  with 

Updlfication  to  the  contract  ‘•••"ibed  work. 

-.terUl.®rr?bS^^?c!nU*/of*8?aUo»r4"2S 

....  wMcS*j:''pr:5:etS“i;t:?!  tt.  .b.i, 

aur/ac;.  *“•  •‘‘•I*  ..po..  a  freak 

ae.lw;ted!*'*  •  tbe  location  na 

and  place  dental  concrita'ipproxiMtil/a^lnoh^*  ***'"* 
thickne.a  o/.r  the  expoaed  .Lie.  ^ 


.ent 


fi.  Backfill  the  excaeation  *ith  iapervion.  Mb.nk- 
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7.  Tb«<ria*r  ahall  ba  axtan^ad  tkroujiii  tha 

aabankaant  until  tha . bydraullc  baad'  la  aqualiaed.  Kith  tha 
baad  aqualiaad,  tba  pipa  abell  ba  (routad  full  to  aaal  tba 
bola. 

All  work  aball' ba  accoapli'ahad  in  aocordaBca  with 
appllcabla  contract  doouaants'  and.aa  dlractad  bp  tha 
-Saaidant  Xncinaar. 

you  ara-  hersby  dlractad  to  procaad  with  thia  -work 
iaaadlataly.  Thla  work  la  Muaidarad  to-ba  af  an'-argant 
aatura  and  ahould  ba  (iaan  priority  affort. 

You  ara  raqiiaatad  to  aubalt  your  ooat  propoaal  in 
acoordanca  with  Contract  Clauaa  70,  to  tha  Baaldant 
Inflnaar  by  April  28,  1988.  In  tha  avant  your  propoaal 
cannot  ba  aubalttad  by  tha  data  indlcatad,  you  ahould 
advlaa  tha  Baaldant  Inylnaar,  in  writing,  atatlny  tha 
raaaoB  for  tha  dalay  and  raquaat  additional  tiaa  for 
aabaiaaiaa. 

Thla  dlractlva  conatltutaa  Initial  Ordar  No.  1.  Upon 
aubalttal  of  your  propoaal  and  coaplatloo  of  tba  aubaaquant 
nefotiationa,  a  foraal  contract  aodiflcatlon  oovarlnf  tha 
additional  work  will  ba  laouad. 

Siecaraly, 


Bobart  9.  Brown  III 
Colonal,  Corpa  of  Knflnaara 
Contractiny  Officar 
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DHPAHTMEST  OF  THE  AEHY 
BDN7IHG70K  DIS7HIC7.  COBPS  OF  SKGISEEBS 

DS7SBM1KA710K  OF  FIH'DIKGS 

April  18,  1388 

ADTBOBITY  TO  ISSUE  NOTICE  TO  PBOCEED  FOB  CHANGE  OBOEB 

Upon  the  basis  of  the  following  Findings  and  Deteraination,  a 
Notice  to  Proceed  to  '  'ntract  No.  0ACH69-86-C-0039,  'Construction 
of  Daa  and  Appurtenan.  Works,  Phase  II,  Tatesville  lake,  RY'  aay 
be  issued. 


FINDINGS 

1.  Description  of  the  Change:  The  Contract  '>rovides  for  the 
installation  of  a  ispervious  naterial  within  the  das.  The 
ispervious  naterial  will  be  placed  upon  the  foundation  rock  of  the 
daa.  During  that  placing,  ground  water  began  infiltrating  froa 
under  the  shale  layer.  This  led  to  a  concern  about  the  source  of 
the  water  and  the  potential  that  the  shale  conceals  fractured 
bedrock.  Therefore,  it  was  deteralned  that  this  layer  of  shale 
aust  be  reooved.  Ispervious  aaterial,  which  bad  already  been 
placed,  oust  be  resoved  prior  to  reooval  of  the  shale  leayer.  The 
cleaned  shale  surface  shall  have  the  snail  water  bearing  seass 
sealed  with  oakun  and  the  entire  area  covered  iwth  dental  con¬ 
crete.  A  vertical  riser  pipe  shall  be  set  at  the  area  with  saxisus 
flow  to  relieve  the  hydrostatic  bead.  The  inpervious  enbanknent 
shall  be  replaced  and  the  riser  pipe  extended  through  the  enbank- 
nent  until  the  flow  is  equalized.  When  the  flow  is  equalized  and 
the  eabanknent  is  at  the  sane  approxinate  level,  the  riser  shall 
be  grouted  full  to  seal  the  pipe  and  hole. 

2.  Effect  if  the  Notice  to  Proceed  is  Mot  Issued:  The  Contractor 
is  currently  placing  inpervious  aaterial.  The  shale  oust  be 
removed  and  the  groundwater  controlled  before  additional 

vious  naterial  cun  be  placed.  If  the  Notice  to  Proceec  is  nor 
issued,  the  Contractor  will  be  delayed  by  the  Governaent.  inci.-r- 
ing  additional  costs  for  which  the  Governaent  will  be  retpoontla. 
Thus,  it  IS  necessary  and  in  the  best  interest  of  the  Covarnsfni 
.issnt  i  cn  /rirteM:  Jn  annetessar/  dala/a  anil 


''  ^  tsst  tse  f,saJ  t,,* 

a— .r,ciai  wars  wiil  no-  approxiaately  $2i,000.00.  Tnis  aaount  .. 

Contractor's  proposal  being  not 
yet  received,  the  exact  amount  of  excavation  to  he  done  « 

forihi“Notlcru°ProLed'*“-"“tf®  Sufficient'’funds 

1  notice  to  Proceed,  in  the  amount  of  $25,000  00  are 

OoSf  o52o‘‘284""'’"““°"  «« 
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j-  Status  of  Xegotiations:  The  oegotiations  will  coiusence 
issediately  upon  receipt  of  the  Contractor’s  proposal. 


D5SEH.HINATI0K 

Based  upon  the  findings  noted  above,  it  is  necessary  and  in  the 
best  interest  of  the  Governnent  to  issue  the  Notice  to  Proceed 
without  prior  agreesent  in  price. 


Colonel,  Corps  of  Engineers 
Contracting  Officer 


CMT  1 
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KCFCHCNCe  OR  OFF*CC  STUSOL 


SUftJCCT 


TO 


CEORH-CD  (1180) 


Yatesville  -  Erosion  of  Spillway  Side 
Slopes  at  Bridge  Abutments, 
roTitr^rt  Wo.  DACK69-86-C-0039 
FROM  date 


CE03H-ED  CEORH-CD  2  August  88 

During  visit  to  the  subject  project  since  my  arrival  in  tite  Huntington 
District,  I  have  observevi  what  appears  to  be  increased  deterioration  of  the 
spillway  sideslopes  adjacent  to  the  bridge  abutments. 


2.  After  discussions  with  Mr.  Zimmerman,  Yatesville  Resider'f-  Engineer,  and 
conducting  a  cursory  review  of  our  files,  I  discussed  the  situation  with 
Hr.  Don  Copher  to  obtain  additional  information.  Mr.  Copher  informed  me 
that  corrective  plans  will  be  finalized  in  August  1988. 


3.  The  Lane  Construction  Company  is  making  rapid  progress  and  is  expected 
to  be  near  completion  of  the  embankment  by  Mid  October  1988.  It  is 
anticipated  that  the  contractor  will  demobilise  the  majority  of  his  heavy 
equipment  including  the  batch  plant  at  that  time.  Therefore  if  action  is 
anticipated  by  Engineering  Division  to  request  corrective  action  ii  the 
spillway  through  contract  modification  it  is  necessary  that  that  information 
be  provided  this  office  as  soon  as  possible  and  no  later  than  1  September  1988. 

4.  In  view  of  the  potential  for  severe  erosi*.  during  flows  of  less  than 
PM?  magnatude  it  is  my  opinion  that  corrective  action  should  be  taken. 


•^WRENCE  R.  BROCKMAN 
Assistent  Chief,  Construction  Division 


CF: 

CEORH-CD 

.efORH-CD-YBC 
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Kodif ica.tion  of  Contract  No.  DACif69  -86-C-0039 
Construction  of  Dam  and  Appurtenant  Vorks. 
Phase  II,  Yatesville  Lake,  Kentucky 


TO:  CEOHH-CD  FRCNi:  CEOHH-ED  DATE:  19  Aug  1988  CKT  1 

Copher  5220/C.  Va^^^elde 

1.  It  is  requested  that  the  subject  contract  be  modified  to  in¬ 
clude  removal  of  the  top  a’  of  concrete  abutments,  on  each  side 
of  the  cellular  cofferdam. 


2.  The  top  o.'  the  abutm.cts  should  be  removed  so  no  part  extends 
above  Elevation  616.0.  Removal  should  be  accomplished  by  drill¬ 
ing  and  blasting.  A  drilling  and  blasting  plan  should  be  sub¬ 
mitted  to  CEORH-ED  for  approval  before  this  work  is  started. 

3.  This  modification  is  necessary  in  the  interest  of  safety. 

4.  Ail  contract  drawings  affected  by  this  modification  should  be 
corrected  on  the  "As  Constructed  Drawings". 


r 


A 


^Ryder 
Warren  SO 
Riddle  /7- 
/6>^VandeveIde  ED. 
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CEOHH-CD 


CEORH-CD-YBC 


12  Dec  88 

ZiaQerman/ma/686-2424 


1.  During  the  prosecution  of  the  work  of  the  contract  agreement  could 
»'  not  be  reached  for  the  method  of  measurement  for  Pay  Item  No.  81. 

V Concrete  in  Inclined  Leg  Foundations  and  Spillway  Lining.  The  sequence 
of  events  were: 

10  May  1988  -  Contractor  requested  additional  pay  by  letter  for 
Item  Nos.  81.  132A.  and  132B 

19  May  1988  -  Contractor’s  request  denied  by  letter 

16  Jun  1988  -  Contractor  briefly  states  his  reasons  for  additional 
pay  for  concrete 

20  Jun  1988  -  DF  regarding  the  Contractor’s  request  for  payment 

6  Jul  1988  -  Contractor’s  request  again  denied  and  told  he  could 

request  a  Contracting  Officer’s  Decision 

7  Jul  1988  -  Contractor  requested  a  Contracting  Offjcer’'s  Decision 
7  Nov  1988  -  A  meeting  was  held  with  the  Contracting  Officer. 

Documents  listed  above  am  attached  as  Enclosure  No.  1. 

2.  The  meeting  with  the  Contracting  Officer  was  attended  by  the 
following; 


Corns  of  Engineers 


Lane  Construction  Corn. 

David  J.  Deeds  James  Hughes 

Tony  Tomlinson  Bob  Houscl 

Kenneth  £.  Zimmerman  Don  Kentr.el 

Ray  K.  Boley 
Leno  Bird 
Ed  Eversole 

Col.  Thomas  E.  Farewell 

The  points  of  the  Contractor’s  plea  for  payment  were: 

a.  The  Specifications  indicates  that  payment  will  be  made  for  all 
concrete  placed  within  the  forms. 

b.  The  Specifications  give  tolerance  for  excavated  rock  surfaces. 


HA 

UM  AUG  80 


2496 


PflEVIOUS  EOlT^N^^ILL  BE  OSED 


c.  The  drilling  for  the  excavation  was  difficult,  but  care  was 
taken  to  try  to  prevent  over  excavation. 

d.  The  bid  price  did  not  include  any  contingency  for  placing 
concrete  in  quantities  greater  than  the  amount  listed  in  the 
bidding  schedule. 

4.  The  consensus  after  the  Contractor's  presentation  was  that  the 
Contractor  was  entitled  to  an  equitable  adjustment  for  the  spillway 
concrete. 

5.  The  following  documentation  is  submitted  as  the  basis  for  the 
issuance  of  a  contract  modification  to  accomplish  the  intent  of  paragraph 
4  above. 

6.  Since  this  action  is  the  result  of  a  claim  submitted  by  the 
Contractor,  there  was  no  request  for  proposal  sent  to  the  Contractor. 

7.  The  Contractor's  Letter  No.  YD-282  dated  7  July  1988  (Enclosure  No. 
2)  serves  as  the  Contractor’s  proposal.  This  correspondence  submitted  a 
cost  of  531,075.00. 

8.  An  estimate  for  an  equitable  adjustment  was  prepared  and  is 
included  as  Enclosure  No.  3. 

9.  A  Technical/Cost  Analysis  was  prepared  and  is  attached  as  Enclosure 
.No.  4. 


10.  Prenegotiation  Objectives  were  established  and  are  attached  as 
Enclosure  No.  5. 

11.  Attvehed  is  the  Record  of  Negotiations  (Enclosure  No.  6). 

12.  By  a  letter  dated  12  December  1988  (Enclosure  No.  7)  the 
Contractor  has  confirmed  the  agreement  reached  during  the  negotiations  of 
8  December  1988. 
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13.  It  Is  requested  that  the  contents  of  this  DF  be  used  as  the  basis 
for  issuing  a  contract  modification  to  make  the  follouing  changes: 


Item  No« 

Descrintion  Quantity  Unit 

Unit 

Price 

Amount 

Increase 

81 

Concrete  in  Inclined 
Leg  Foundation  and 
Spillway  Lining 

64 

CY 

S250.00 

$16,000.00 

132 

Portland  Cement  and 
Pozzalan 

a.  Portland  Cement 

b.  Pozzalan 

271 

46 

CWT 

CU.  FT. 

3.00 

2.00 

813.00 

96.00 

KENNETH  E.  ZIflMERMAN 
Resident  Engineer 


Enclosures 

CF: 

CEORH-CD 
CEORH-CD-YBC,  wd 
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_  lu*u»t  31,  1989 


SMITH/ jk«/5011 


ComtrnctioD  Hiviaioo. 

Contract  Idniniatration  Branch 


lane  Conatrnction  Coapanv 
965  Saat  Main  Street 
neridea,  Connecticut  06450 


Centleaen: 


:found*io  bt"“coSe^:f  tracer"/  -"tract  w.a 

.p«ci«c.tio„a  -“ce%%%“r:: 

Jlio  reaponeibUity  to'co«p*y‘'wUh“an‘*tr  — ^i^ve  you  of. 
contract,  rinal  payment  vlll  hi”  V'  — 9“i—»enta  of  the 
odministrntive  re^ui^eaea?.  of  th!***' 

'  - - -  yuireaenta  of  the  contract  have  been  met. 


'  . 

Sincerely, 

thomaa  8.  Farewell 

CFJ 

*"«ineera 

Contractin*  Officer 
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CEORH-CD-A 

CEORa-CD-YBC 

SPIING 

CD-A 

CBORH-OP 

SHELDON 

CD-A 

CBORH-RM-F 

CBOBH-BB 

TURNER 

CD 

■CB0RD-HN3-F 

CBCRH-CT 

BVERSOIB 

OC 

TUCKER 

CT 

DEEDS 

DD-P 

MATTHEWS 

EA 

2EVH0LDS 

OD 

FAREWELL 

OS 

lS-63) 


ORHED-GS 


7  AUGUST  8S 


McMORANDUl -FOR  RECORD-TRIP  REPORT 

SUBJECTS  YATESUILLE  DAM  PHASE  II  CONSTRUCTION 


2.  The  slurry  trench  operation  was  in  progress.  At  the  time  nf  rhe 

f?om*?he‘’riahr°h^'"*^*^^  slurry  trench  had  been  excavated 

Excavation  for  the  gravity  cut-off  walls 
associated  with  the  coffer  dam  had  begun,  and  excavation  of  the 

trarre"i:?ri?\='’"^*"“"?*  curing  ?he’insp"e«io"^n°wa^.^:ed 

f^r^h^^i':r^ro“uTc^V:n1^r:^^^^^  notching.into  rocR 

f^i  rl’^hrd^lf^irirpf-fnr^^l 

embankment  on  rock.  ORD  will  visit  the  site  each  four  t^lix  weeks. 


werejMited, 


e— •  4 

(jWnes  V.  0 
Wvil  Engi 


V.  Owen^-^ 

Engineer,  Soils  Section 
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7  AUGUST  86 


MEMORANDUM  FOR  RECORD-TRIP  REPORT 

SUBJECT:  YATESVILLE  DAM  PHASE  11  CONSTRUCTION 

1.  On  6  August  86  Messrs.  Ouen,  Merritt,  end  Hornbeck^isi  ted  the 
Yatesville  site.  Construction  of  the  diversion  channel,  upstream 
slurry  trench,  and  the  right  abutment  core  trench  was  continuing. 

All  portions  of  the  work  were  being  performed  in  a  neat  and 
professional  manner  and  all  work  appeared  to  be  within  specification 
limits.  No  safety  violations  were  noted. 

2.  The  rock  surface  on  the  right  abutment  appears  to  less  irregular 
than  originally  anticipated,  and  the  slope  of  the  abutment  rock 
toward  the  valley  center  appears  to  flatter  than  originally 
anticipated  during  the  design  stages  of  the  project  (reference 
drawing  52/12,  centerline  profile).  The  primary  reason  for  this 
appears  to  be  an  inaccurate  top  of  ground  elevation  for  boring  C-27 
(approximate  elevations,  598  shown  versus  620  actual)  which  resulted 
in  an  inaccurate  top  of  rock  elevation.  As  a  result,  the  core  trench 
excavation  was  started  approximately  10  feet  deeper  into  the  abutment 
than  was  necessary.  Additionally,  the  slope  of  the  top  of  rock 
surface  is  flatter  than  1  vertical  on  1  horizontal  and  as  the  core 
trench  is  excavated  to  a  1  vertical  on  1  horizontal  average  slope, 
the  core  trench  excavation  progresses  deeper  into  the  abutment. 

While  this  condition  per  se  is  not  cause  for  concern,  it  would  result 
in  a  more  costly  excavation  and  could  result  in  a  sharp  change  in 
foundation  conditions  as  the  excavation  reaches  the  valley  bottom. 

As  the  slope  of  the  rock  surface  flattens  out  in  the  valley  bottom  it 
would  also  become  necessary  to  use  production  blasting  to  shape  the 
core  trench  since  presplitting  is  impractical  at  slopes  less  than  1 
vertical  on  1  horizontal.  As  a  result  of  these  considerations  it  has 
been  determined  that  the  5  foot  maximum  bench  width  specified  in 
paragraph  2D-14.4  must  be  revised  to  allow  for  bench  widths  of  ten 
feet  currently  and  possibly  15  feet  if  considered  necessary  in  the 
future.  Consideration  will  be  given  to  whether  the  front  edge  of  the 
benches  will  require  chamfering  (removal  of  the  outside  corner)  to 
reduce  the  potential  for  cracking  of  the  embankment.  No  contract 
modification  is  currently  planned  to  effect  this  change  but  the 
decrease  in  excavation  quantities  may  fall  outside  the  plus  or  minus 
15^  variations  in  estimated  quantities  clause  of  the  contract. 
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ORDED-G  11  August  1986 

MEMORANDUM  FOR  RECORD 


SUBJECT;  Trip  Report,  (1)  Meeting  with  District  Geotechnical  Personnel  on  the 
R.D.  Bailey  ^bankment  Criteria  Report,  and  (2)  Inspection  of 
Construction  at  Tatesville  Dam 


1.  On  27  July  1986,  Division  inspection  team  met  with  Huntington  Geotechnical 
personnel  to  discuss  stabllity'analysis  methods  to  be  Included  in  the 
embankment  criteria  report  and  to  Inspect  construction  of  Yatesvllle  Dam  on  28 
July  1986. 

2.  Purpose.  The  purpose  of  the  trip  was  twofold:  (1)  to  discuss  and.agree 
on  the  type  of  slope  stability  analyses  to  be  Included  in  the  R.D.  Bailey 
Embankment  Criteria  Report  and  (2)  to  inspect  the  construction  of  Yatesvllle 
Dam. 

3.  Attendees. 


Steven  Hornbeck 

Geologist 

ORHED-GG 

Dan  Boster 

Soils  Engineer 

ORHED-GS 

Jim  Owens 

Soils  Engineer 

ORHED-GS 

Bill  Hawley 

Design  &!gineer 

ORHED-T 

Ray  Boley 

Resident  Engineer 

Yatesvllle 

Dam 

Cheater  HcDavld 

Asst  Resident  Engineer 

Yatesvllle 

Dam 

Cpt.  David  Hall 

Military  Assignment 

Yatesvllle 

Dam 

David  Hammer 

Chief,  Geotech  Branch 

ORDED-G 

Charlie  Canning 

Division  Geologist 

ORDED-G 

4.  Background. 

a.  R.D.  Bailey  Embankment  Criteria  and  Performance  Report:  Regulations 
require  that  an  embankment  criteria  report  be  submitted  after  completion  of 
reservoir  filling.  The  report  is  to  include  slope  stability  analyses  that 
confirm  stability  of  the  structure  as  designed.  In  the  case  of  R.D.  Bailey 
whose  design  was  changed  after  the  FDH  was  approved,  no  analyses  on  the  new 
section  were  performed.  Analyses  must  now  be  performed  to  go  in  the 
Embankment  Criteria  Report. 

b.  Yatesvllle  Dam:  The  embankment  was  originally  to  be  founded  on 
overburden.  However,  additional  subsurface  investigations  revealed  areas  of 
marginally  acceptable  material  which  caused  serious  concerns  with  embankment 
stability  and  possible  construction  problems  during  excavation.  Another 
potential  problem  of  liquefaction  was  surfaced  during  the  seismic  study. 
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Taking  the  above  factors-  into- consideration,,  it  was  decided  that  the 
eobai^ent  should  be  founded  on  rock.  In  order  to  excavate  the  soft  saturated 
material  aii  elaboratecmethod  for' dewatering  was  .required  (deep  wells  and 
slurry  trenches). 

5.  Observations.,  On;  28  July  1986,.  personnel  from  the  Huntington  District  and 
Ohio.'River  Division  met  with  Yatesville  ))am  Resident  personnel  and  were 
briefed  on  the  oh-going  work.  The  contractor  had  begun  the  upstream  slurry 
trench  excavation,  excavated  upper  elevations  of  the  right  and  left  abutments 
and  had  most  ol  the  diversion  channel  ex'cavated.  A  temporary  drainage  ditch 
and  two  sump  wells  had.been  installed  to  drain  the  upper  overburden  to  provide 
a  working  surface  for  upper  embankment  excavation  and  installation  of 
dewatering  wells.  Presently  the  river  has  been- diverted  through  the  tunnel  by 
constructing  a  temjporafy  dike.  Once  the- diversion  channel  excavation  has  been 
completed  the  river  will  be  routed  through  the  channel  by  completion  of  the 
upstream  earth  diversion  dike  (see  Attachment  No.  1).  The  contractor  has 
proposed  to  dike-off  'the  Intake  structure  area  and  to  start  constructing  the 
concrete  structure,  thus  reducing  the  project  completion  date  by  approximately 
six  months  to  one  year  (see  Attachment  No.  1).  A  second  proposal  is  to 
construct  both  branches  of  Che  downstream  slurry  trench  to  save  renobilizacion 
costs  when  the  cofferdam  branch  is- scheduled  for  construction.  The  contractor 
has  submitted  a  V.E.  proposal  to  the  Resident  Office  for  an  early  start  on  the 
Intake  structure  and  for  construction  of  both  branches  of  the  slurry  trench. 
The  contractor  has  been  made  aware  Chat  the  slurry  trench  must  be  protected 
from  damage  during  operation  of  the  diversion  channel  (see  Attachment  No.  1). 

The  inspection  party  first  visited  the  upstream  slurry  trench  excavation.  The 
contractor  started  excavation  the  first  of  the  week  and  was  still  refining  his 
operation  techniques  (see  Photographs  1,  2,  3,  4,  and  5).  During  the  trench 
inspection  the  rock  excavation  for  the  right  abutment  coffercell  tie-in  was 
examined  (see  Photographs  6  and  7).  Next  the  party  Inspected  the  diversion 
channel  and  top  elevations  of  the  left  abutment  (see  Photographs  8,  9,  10,  11, 
12  and  13).  The  contractor  had  excavated  a  temporary  drainage  ditch  running 
parallel  to  the  diversion  channel  and  had  Installed  several  well  sumps  to 
facilitate  preliminary  embankment  excavation.  The  trench  gave  the  party  an 
opportunity  to  examine  the  soft  silty  materials  and  the  large  boulders  that 
had  been  indicated  by  the  contract  borings  (see  Photographs  14,  15,  16,  17, 
18,  and  19).  After  inspecting  the  trench  we  observed  placement  and  compaction 
of  material  in  the  area  of  the  downstream  diversion  dike.  We  then  Inspected 
the  on-going  right  abutment  excavation  (see  Photographs  20,  21  and  22). 

6.  Discussion.  After  the  Inspection  an  exit  briefing  was  conducted  in  the 
resident  office.  The  group  discussed  the  condition  of  the  abutment  and 
proposed  treatments  of  some  sheared  shale  layers.  It  was  the  feeling  of  the 
group  that  if  the  left  abutment  rock  remained  as  good  as  what  has  been  exposed 
so  far,  further  notching  in  the  rock  for  embankment  tie-in  would  not  be 
necessary.  The  right  abutment  excavation  revealed  some  thin  horizontally 
bedded  layers  (1/2  -  1  inch  thick)  which  will  be  removed.  We  discussed  the 
need  for  exercising  caution  to  avoid  jacking  these  horizontal  beds  during 
curtain  grouting.  The  grouting  will  require  close  inspection  by  experienced 
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personnei.  The  resident  offices  agreed;  however  the;  pointed  out  that  due  to 
manpower  restraints  the  close- grouting  inspection  may  be  difficult  to  achieve. 

7.  Conclusions. 


a.  R.D. '.Bailey  Embankment  Criteria  Report.  It  was  mutual,^;,  agreed  by  all 
that  the  District  would  initially  perform- ah  analysis  of  the  critical  case  to 
detennine  what  strengths  of  the  select  sandstone  would  be  required  to  yield  an 
acceptable  factor  of  safety.  Knowing  this  value  we  would  then  be  in  a  better 
position  to  make  a  decision  on  which  would  be  the  best  way  to  go  as  far  as  the 
overall  analyses  themselves  are  concerned. 

b.  Tatesvllle  Dam.  The  project  is  progressing  extremely  well.  Resident 
personnel  are  well  aware  of  the  various  on-going  operations.  The  contractor 
appears  at  this  stage  to  have  planned  his  work  well  and  is  accomplishing  it 
without  the  confusion  that  generally  is  a3social;ed  with  the  initial  phase  of 
construction.  The  soft  silty  material  uncovered  by  the  temporary  drainage 
ditch  has  reconfirmed  Che  need  to  found  the  embankment  on  rock  and  the 
necessity  for  the  installation  of  a  system  of  slurry  trenches  and  dewater^ng 
wells.  The  district  should  be  prepared  to  have  experienced  personnel  to  fully 
cover  the  grouting  on  a  24  hour  basis.  If  in-house  personnel  cannot  be  made 
available  the  district  should  explore  the  use  of  an  AE  contract. 

8.  The  undersigned  wish  to  express  their  appreciation  and  thanks  to  the 
district  and  resident  office  personnel  for  their  cooperation  in  this  very 
informative  sice  visit. 


('DAVID  P.  HAMMER,  P.E 
Chief,  Geotechnical  Branch 


CP:  ORDCO 
ORDED-T 
ORHBD-G 
ORHED 
ORHCO 

ORDCO-Yatesville 


Division  Geologist 


29  AUGUST  86 


ORHEDf GG 


MEMORANDUM  FOR  RECORD-TRIP  REPORT 

SUBJECT;  YATESVItlE  DAM  PHASE  II  CONSTRUCTION 

1.  On  27  AuEust  86  Messrs.  Boster  and  Hornbeck  of  Geotechnical 
Branch  visited  the  project  .site  to.  observe  the  construction 
activities  and  prbEress.  The  Contractor  kss  backfilling  the  upstreaa 
slurry  trench  but  the  backhoe  was  inoperative  and  was  not  excavating 
for  the  downstreaa  slurry  trench.  Installation  of  the  dewatering 
wells  was  progressing  in  preparation  for  lowering  the  groundwater  to 
elevation  565  in  order  to  start  the  upstrean  cellular  cofferdan. 
Excavation  for  the  right  abutaent  cut-off  wall  of  the  cofferdaa  was 
continuing.  Excavation  in  the  spillway  had  been  initiated  to  provide 
randoB  rock  for  the  cofferdaa. 

2.  The  project  activities  were  perforaed  in  a  neat  and  orderly 
fashion  and  no  safety  violations  were  noted. 
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'^3J£Cr:  Seport  -  TatesviHe  lake  Project,  geatncky.  Site  Visit 


1.  On  23  October  1935,  Messrs,  Jio  Oven  and  Jerry  Phelps  of  Soils 
Section,  Geotechnical  Branch,  visited  the  subject  project.  Significant 
observations  are  as  fcOovrs. 

2.  The  top  scrxzce  of  the  completed  24-inch  Sandstone  rockfill  testfill 
vas  observed.  The  3*X5'X3'  deep  test  pit  vas  excavated  and  the 
percolation  test  vas  ready  to  begin.  The  Sandstone  material  observed 
is  exti'emely  degraded  after  compaction  and  has  an  appearance  of  sand 
sires  filling  all  voids  of  the  matrix.  The '12-inch  Sandstone  and  12-inch 
random  rockfill  testfills  will  be  constructed  in  the  near  future. 

3.  A  small  sample  of  random  rock  'oas  recovered  fiom  the  rock  borrow 
area.  Say  Boley  questioned  the  weathered  condition  of  the  random  rock 
and  requested  guidance  on  the  overburden  stripping.  Ur.  Beley  was 
advised  that  weathered  rock  is  acceptable  as  a  source  of  randco 
rockfill.  It  was  also  noted  that  we  should  be  careful  to  prevent 
overstiipping  by  the  Contractor,  which  would  ultimately  result  in 
unnecessary  quantity  overruns. 

4.  Other  areas  observed  include  construction  of  the  sheetpile  cell 
template,  capping  the  downstream  slurry  trenches  with  a  filter  cloth  and 
gfavel/bentonite  cap  to  allow  cross  traffic,  and  discharge  frost  the 
dewatering  system. 

5.  Mr.  Boley  indicated  he  would  talk  to  the  Contractor  concerning  the 
erosion  repair  along  the  right  bank  of  the  diversion  channel  haul  road. 


JERRY  W.  PHELPS 
Chief,  -Soils  Section 
Geotechnical  Branch 
Engineering  Division 
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14  Soveaber  ISSS 


SUBJECT:  YATESTILLS  0AM  PHASE  II  COXSTBDCTIOS 


1.  On  IS  Eoveaber  1986  Messrs.  Oaen  and  Eornbeck  of  Geotechnical 
Branch  and  Hr.  Honalcer  of  OesiHD  Branch  visited  the  site. 

2.  A  portion  of  the  first  row  of  sheets  for  cell  A2  had  been  driven 
as  far  as  possible.  It  appears  that  a  boulder  was  encountered 
beneath  cell  *2  on  the  left  upstreaa  face  near  the  interlock  between 
cell  #2  and  *3.  Mr.  Honaker  is  to  review  the  design  considerations 
based  on  the  cell  data  to  be  furnished  by  Construction  Division.  The 
Contractor  was  in  the  process  of  aovinc  the  template  to  cell  #3. 

3.  On  8  Xoveaber  1986  flood  conditions  at  the  project  caused 
overtoppinf  of  the  diversion  channel  pluts.  As  a  result  of  the  high 
water  the  downstream  diversion  channel  plug  was  removed  back  to  the 
"Z”  piles  used  to  retain  the  downstream  slurry  wall.  Prior  to 
flooding  a  depression  was  noted  near  the  center  of  the  valley  along 
the  centerline  of  the  upstream  slurry  trench.  Shortly  after  the 
flood,  the  small  depression  had  extended  over  about  50  feet  and  the 
cap  over  the  upstream  slurry  trencli  had  settled  about  18  inches.  Mr. 
Bostec  of  Geotechnical  Branch  inspected  the  site  on  12  Moveaber  1986 
along  with  Construction  Division  personnel.  It  is  believed  that 
settlement  may  have  been  caused  by  the  placement  procedure  used  by 
the  Contractor.  The  settlement  area  had  been  repaired  prior  to  our 
visit.  Construction  Division  personnel  were  cautioned  that  continued 
settlement  of  the  slurry  wall  could  endanger  the  integrity  of  the 
upstream  impervious  blanket,  -and  that  the  implications  of  this  were 
uncertain. 

4.  Construction  Division  personnel  indicated  that  Hr.  Hawley  bad 
been  requested  to  check  and  see  if  anyone  else  desired  to  inspect  the 
test  fills  prior  to  removal. 

5.  Construction  Division  personnel  indicated  that  one  of  two 

samples  from  the  primary  impervious  borrow  area  consisted  of  ”CB" 
material.  The  location  and  depth  of  the  samples  were  not  known  at 
the  time  of  the  visit  but  Mr.  Owen  indicated  that  he  would  talk  to 
Mr.  Phelps  as  to  the  extent  of  the  CB  material  in  the  impervious 
borrow  since  pans  are  proposed  to  be  used  by  the  Contractor  for 
excavation  of  the  impervious  material.  ■ 

6.  A  review  of  the  contract  drawings  and  the  field  conditions 
indicate  that  a  "Z"  pile  wall  will  be  required  for  the  "upstream”  y- 
section  of  the  downstream  slurry  wall  prior  to  Stage  5- construction. 
The  use  of  such  a  wall  should  prevent  the  loss  of  the  slurry  into  the 
excavation  and  settlement  of  the  downstream  diversion  dike. 
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7.  CoDcera  was  expressed  about  the  need  for  breacbinA  the 
downstreaa  diversion  dike  and  slurry  trench  during  Stace  5 
construction.  Based  on  the  present  field  conditions  it  would  appear 
that  if  a  breach  of  the  downstreas  diversion  dike  is  required  it 
would  be  desirable  to  acconplish  the  breach  in  the  fill  pluB  placed 
in  the  diversion  channel  and  the  richt  bank  of  the  diversion  channel. 
Several  scbenes  were  then  discussed  as  to  the  aethod  of  breacbinB. 
One  aethod  would  be  to  place  a  pipe  with  'flap  valves'  and  the  other 
aethod  would  be  the  use  of  a  'fuse  pluB**  of  erodible  aaterisl  to 
facilitate  the  breacbinB.  It  would  appear  that  the  buried  pipe 
aethod  would  perait  a  aore  controlled  release  if  a  closure  structure 
could  be  desiBned. 

8.  A  review  of  the  drawinBS  52/7  StaBe  5,  52/15  Section  C-C,  and 
52/21  indicates  the  downatreaa  diversion  dike  at  elevation  597  will 
be  reaoyed  to  elevation  589  durinB  StaBc  5  construction.  Beaoval  of 
the  dike  to  elevation  589  as  shown  on  the  drawinfs  will  reaove  the 
slurry  trench  cap  which  was  not  the  intent  of  the  desiBner.  Also  it 
was  noted  that  reaoval  of  the  downstreaa  diversion  dike  froa 
elevation  589  to  the  finished  Btade  of  the  randoa  fill  will  require 
reaoval  and  replaceaent  of  the  slurry  trench  cap  at  elevation  589. 
AlthouBh  only  a  6'  cap  is  required  on  drawinB  52/21  at  least  a  two 
foot  cap  will  be  required  over  the  randoa  fill  at  finished  Btade 
since  this  area  will  be  used  by  the  public. 

9.  A  request  was  aade  to  furnish  test  fill  and  sheet  pile  data  to 
OBBEO-GS  and  OBBBD-D. 


10.  It  appears  that  several  iteas  require  further  consideration  by 
the  Yatesville  OesiBn  Teaa.  It  is  further  recoaaended  that  a 
tborouBh  review  of  the  Diversion.  Construction,  and  FloodinB 
Sequences  be  undertaken  by  the  desiBU  teaa  to  ensure  that  no 
unanticipated  conditions  arise  durinB  StsBes  5  and  6  when  downstreaa 
populations  are  at  risk  (for  exaaple,  what  procedures  or  options  are 
available  when  flood  debris  results  in  partial  blockaBe  of  the 
intake-transition  area  and  the  reduced  capacity  of  the  diversion 
tunnel  leads  to  unexpected  rates  of  rise  in  the  upatreaa  pool). 


Owen 

■Bineer 

Geotechnical  Branch 


Stephen  T. 

GeoloBist 

Geotechnical  Branch 
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MEMOBAXDOH  FOB  BECOBD-TBIP  BEPOBT 

SUBJECT:  TATESVIIIE  0AM  PHASE  II  CORSTBUCTIOM 


1.  On  12  Oeceaber  1986  Heasrs.  Pbelps  and  Owen  viaited  the  project 
to  inspect  the  bottoa  ash  stockpile  area.  The  reason  for  the 
inspection  was  to  inspect  the  amount  of  saterial  stockpiled  and  the 
distance  froa  the  slurry  trench.  Since  settlement  of  the  trench  cap 
had  occurred  in  the  past,  it  was  believed  that  a  surcharge  from  the 
bottoa  ash  say  be  part  of  the  cause.  The  site  was  inspected  and  Mr. 
Phelps  indicated  he  did  not  feel  there  was  a  problem  or  need  to 
restrict  the  aaount  of  fill. 

2.  It  was  however  noted  that  the  bottom  ash  material  was  above 
elevation  602.  Because  of  the  bottoa  ash  fill  location  between  the 
upstream  cofferdam  and  slurry  trench,  the  bottom  ash  has  in  affect 
increased  the  upstream  cofferdam  height.  In  order  to  prevent 
potential  damages  downstream  of  the  project,  the  bottoa  ash  material 
above  elevation  602  should  be  either  spread  to  elevation  602  or 
placed  in  the  cells  as  soon  as  possible.  All  future  stockpiling 
should  be  below  elevation  602. 
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27  February  87 


HEMOSANDUM  FOB  BECOBO-TBIP  BEPORT 

SUBJECT:  YATESVltEE  DAM  PHASE  II  COWSTHUCTIOS 


1.  On  25  February  1987  Messrs.  Owen  and  Bornbeck  of  Geotechnical 
Branch  visited  the  subject  site.  All  cells  and  arcs  bad  been  driven, 

)  spliced,  and  Melded;  and  the  Contractor  was  in  the  process  of  filling 
the  cells  with  the  bottoa  ash  backfill.  The  cells  were  exhibiting  same 
bulEing  indicatinB  that  the  interlocks  were  going  iota  tension  as  the 
backfilling  progressed 

2.  As  part  of  the  visit  it  was  noted  that  the  electrical  panels  for 
the  dewatering  systea  upstreaa  of  the  cells  was  below  elevation  SIS  and 
was  therefore  subject  to  flooding.  Since  the  systea  was  designed  to 
continue  operating  until  just  prior  to  overtopping,  the  electrical 
panel  should  be  relocated. 

3.  A  series  of  saall  slides  was  observed  in  the  overburden  on  the 
right  abutaeot  at  elevations  above  the  top  of  the  future  daa,  and 
sosewhat  to  either  side  of  the  center  line  of  daa.  None  of  ’the  slides 
were  currently  of  aajor  significance  in  teras  of  either  voluae  or 
influence  on  the  work  site.  One  slide  which  was  located  approxiaately 
75  feet  upstreaa  of  the  center  line  has  the  potential  to  influence  the 
work  site  in  that  if  it  continues  it  aay  involve  larger  and  larger 
areas  and  voluaes  of  aaterial.  The  slides  were  obviously  triggered  by 
the  influence  of  water,  but  the  source  of  the  water  was  uncertain  at 
the  tiae  of  the  visit.  Observations  of  the  slides  will  continue  and 
remedial  aeasures  iapleaented  when  required. 


Stephen  T. 
Geologist, 


Hornbeck 
Geology  Section, 
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OBRED-GG 


5  March  1987 


MEMORANDUM  FOR  HECOHD-THI?  HEPOHT 

SUBJECT:  YATESVILLE  DAM  PHASE  II  CONSTRUCTION 


r  .l.  On  4  March  1987  Messrs.  Owen  and  Hornbeck  visited  the  project 
site. 

2.  The  slide  at  the  top  of  the  right  abutaent  had  aoved  soaewhat 
^  during  the  weekend  rains  but  reaained  essentially  the  saae. 

3.  The  coapaction  equipaent  to  be  used  on  the  randoa  rock  fill 
upstreaa  of  the  coffer  daa  was  questioned  by  the  project  staff.  The 
specified  equipaent  (Sheepsfoot  and  50  Ton)  cannot  be  used  adjacent  to 
the  arcs  because  of  space  constraints.  Vibratory  rollers  were 
discussed,  and  will  probably  be  used. 

4.  On  the  upstreaa  side  of  the  coffer  daa  the  Contractor  had  placed 
soBc  randoa  fill  which  was  scheduled  for  reaoval  due  to  inadequate 
placeaent  and  coapaction.  This  was  unrelated  to  paragraph  3,  above. 

5.  Reaoval  of  the  bottom  ash  that  remains  on  the  upstream  impervious 
blanket  will  be  required  in  order  to  effectively’  tie  in  the  remaining 
portion  of  the  impervious  blanket. 

6.  The  project  staff  called  Charles  Mansur  concerning  the  need  to 
provide  electrical  panels  above  elevation  616  for  the  "B-Line"  of  wells 
4  downstream  of  the  coffer  daa.  It  was  determined  that  this  was  not 
required. 

7 .  The  project  staff  indicated  that  hand  railing  would  be  required 
across  the  top  of  the  coffer  daa  for  safety.  The  need  for  quick 
removal  of  the  hand  rail  during  flood  conditions  was  discussed. 

8.  The  project  staff  continues  to  need  guidance  concerning  when  to 
oreach,  the  elevation  of  the  upstreaa  and  downstreaa  pools  at  tiae  of 
breaching,  and  other  information  as  noted  in  the  ORHED-G  MFR  dated  14 
November  1986. 


y^ames  V.  Owen 
Soils  Engineer 
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5  August~i987' 
b’oodbum/ j  s/5371 

SUBJECT:  Trip  report  -  Yatesville  Daa,  Contract  Ko.  DACW69-86-C-0039 

1.  On  4  August  1937'H.  P.  Oshel  and  M.  F.  tfoodbum  visited  the  subject  project. 
The  purpose  of  the  visit  was  to  Inspect  the  work  in  progress  and  the  shale  sean 
exposed  1)7  the  last  shot  on  the  right  abutcent. 

2.  The  intake  structure  has  been  placed  to  elevation  610.5  and  the  foras  were 
being  raised  to  elcvatlqn  619.0. 

3.  Steve  Ecrnbeck,  Jla  Owens,  Don  Gopher,  Bob  Hcnaker,  and  Coy  Hiller  from  ED 
were  on  site  to  discuss  their  conceras  wi,_  the  spillway  bridge  abutaents  and 
to  agree  on  a  proposal  to  correct  the  situation.  (See  Attached  Sketch).  The 
existing  situation  is  that  the  concrete  lining  protrudes  out  past  the  rock 
face  by  approxlaately  2  feet.  Their  concern  is  chat  if  the  Baxiaua  design  flow 
elevation  659  is  ever  reached  -this  situation  will  cause  severe  erosion  of  the 
rock  behind  Che  concrete  lining  thus  causing  failure  of  the  pier  foundations. 
Their  proposed  eodlflcacion  as  shown  on  the  sketch  was  agreed  upon  by  all  with 
the  following. changes:  (1)  The  rock  excavation  line  will  be  changed  as  shown 
by  Che  dotted  line.  This  was  changed  so  that  Che  excavation  could  be  done  with 
a  large  hydraulic  hoe.  (2)  The  excavation  and  concrete  be  stopped  at  elevation 
661.0  (Two  foot  above  isaxlcua  design  flow.) 

4.  The  contractor  had  recently  shot  and  removed  rock  in  Che  right  abutment 
core  trench  down  to  elevation  564.  A  major  joint  in  the  sandstone  bench  at 
elevation  575  was  inspected.  This  stained  joint  was  oriented  parallel  to  the 
valley  and  extended  complecly  across  Che  core  trench.  Due  to  the  nature  of 
Che  joint  it  was  decided  to  drill  a  prespllc  line  behind  Che  joint  and  remove 
the  jointed  cock  down  to  the  underlying  dark  gray  shale.  Two  ocher  areas  in 
this  sane  area  will  require  dental  treatment.  One  is  a  shaley  zone  which  is 
seeping  water  and  the  ocher  is  a  carbonaceous  shale  and  coal  layer,  1-fooC  + 
Chick,  at  bench  elevation  564. 


H.  F.  WOODBURN 
Civil  Engineer 


5.  No  safety  violations  were  noted. 


H.  F.  OSHEL 
Geologist 
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21  Septe^er  1987 


MEMORANDUM  FOR  RECORD: 

SUBJECT:  Trip  Report  -  Yatesville  Lake  Project  Contract  No. 
DACW69-86-C-0039 

1.  On  1  Sept  87  H.  P.  Oshel  visited  the  referenced  project  to 
observe  overburden  excavation  in  the  valley  bottom  and  inspect 
the  reck  along  the  right  abutment. 

2.  The  contractor  was  excavating  the  overburden  in  the  left  half 
of  the  valley -using  front  end  loaders,  dump  trucks  and  dozers. 

The  material  was  Ijeing  hauled  to  the  spoil  area.  The  material  was 
dry  and  there  were  no  apparent  problems  with  excayation. 

3.  Overburden  excavation  has  exposed  the  entire  right  abutment 
and  the  contractor  has  presplit  and  excavated  the  core  trench  to 
the  valley  floor.  A  coal  seam  about  8-10  inches  thick  is  present 
near  the  base  of  the  slope  and  will  have  to  be  dental  treated  as 
well  as  one  exposed  earlier  about  8-^9  feet  higher.  Considerable 
clean  up  remains  in  the  bottom  before  any  inspection  can  be  made. 

4.  No  safety  violations  were  noted. 


H.  P.  OSHEL 
Geologist 
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CEORH-CD-I  25  Septeirber  1987 

MEMORANDUM  FOR  RECORD; 

SUBJECT:  Yatesville  Lake  Project,  Contract  No.  DACW69-86-C-0039 

1.  On  21  Sept  1987  H.  P.  Oshel  visited  the  subject  project.  I 
was  accompanied  by  Bill  Strdmb,  WES  and  Dave  Nugen,  SWJ.  The 
purpose  of  the  visit  was  to  inspect  the  valley  bottom  and  dis¬ 
cuss  and  coordinate  the  computerized  record  keeping  of  the  grout¬ 
ing  program.  We  were  met  at  the  site  by  Steve  Hornbeck,  Geology 
Section  and- Charles  Canning,  ORD. 

2.  The  valley  bottom  was  inspected  with  the  exception  of  an 
approximate  30 ' +  strip  about  the  center  which  was  covered  by 
water.  It  was  reported  that  there  is  a  large  joint  or  some  other 
feature  containing  broken  rock  under  the  water.  The  contractor 
was  pumping  the  water  out  but  progress  was  very  slow  and  we  will 
have  to  wait  until  much  later  to  see  the  bottom.  It  was  agreed 
that  from  the  water  up  the  right  abutment,  the  rock  looks  very 
good.  The  two  exposed  coal  seams  will  have  to  be  dental  treated. 
There  is  some  rock  removal  yet  to  be  done  on  the  left  side  and 
the  bench  elevations  need  to  be  determined.  Generally,  the  group 
tnrought  the  bottom  looked  good.  The  isolated  areas  of  drummy  rock 
will  be  removed  during-  final  clean-up.  The  area  under  water  will 
be -inspected  when  the  contractor  completes  the  clean-up. 

3.  Bill  Stromb  set  up  and  coordinated  the  grout  record  keeping 
computer  program  with  Mike  Neild  and  Captain  Hall.  We  need  to 
furnish  Mr.  Stromb  a  couple  of  more  items  and  he  will  complete'  the 
program  for  us. 

4.  The  grouting  sub-contractor,  Boyles  Bros,  were  setting  up 
their  grout  plant  and  we  have  given  the  ok  to  set  grout  pipes 
up  the  right  abutment. 

5.  Concrete  placing  had  resumed  and  a  placement  was  in  progress 
on  the  spillway. 

6.  No  safety  violations  were  noted. 


Geologist 
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29  Sesz.  37 


KEKORSKDUM  F03  HEC03D: 


S03J2CT:  Trip  Besort  -  Yatesville  I.2j:e  Broject 
DBai69-S6-C-0039 

1.  On  25  Sept  87,,  B.  ?.  Oshel  visited  the  referenced  project-  The 
purpose  of  the  visit  was  to  neet  with  representatives  of  Engineer¬ 
ing  Division  and  discuss  and  inspect  the  foundation  in  the  valley 
bottom. 

2.  Background.  Dpon  removal  of  the  overburden  in  the  valley  bottom, 
an  area  of  broken  rock,  along  with  some  sandy,  clayey  seams,  miner¬ 
alization  along  bedding  contacts  and  several  seams  of  water 

were  observed  flowing  from  this  area.  A  trench  about  5  feet  below 
the  general  rock  surface,  running  almost  parallel  (going  slightly 
to  the  right  side  at  approximately  10  degrees)  and  the  full  distance 
of  the  exposed  valley  bottom.  The  general  elevation  at  the  valley 
floor  xs  526+  and  the  lowest  part  of  the  trench  is  about  521.3. 

During  the  clean-up  operations  some  of  the  loose,  broken  rock  was 
removed  from  the  trench. 

3.  On  the  visit  of  24  Sept  we  layed  out  a  boring  program  to  determine 
the  extent  of  this  area.  There  is  a  contract  pay  item  for  exploratory 
drilling.  The  sub-contractor,  Boyles  Bros-,  had  drilled  one  hole 
near  center  line  on  the  right  side  of  the  trench  about  sta  5+53  along 
with  holes  at  the  upper  and  lower  ends  of  the  impervious-transition 
sections  and  had  moved  to  the  left  side  of  the  trench  and  drilled 

one  hole  about  10-foot  from  the  trench  near  center  line.  The  core 
from  these  holes  indicates  no  broken  zone  or  mineralization  to  the 
extent  of  what  we  observe  on  the  left  side  of  the  trench.  Small, 

0.1  -  0.2,  broken  zones  are  present  and  nay  represent  a  thinning 
of  the  area  toward  the  right  abutment.  Logs  and  a  boring  plan  will 
be  included  in  a  later  trip  report  after  they  are  completed. 

4.  We  decided  that  4  additional  holes  were  necessary  to  better 
delineated  the  broken  zone  on  the  left  side.  One  hole  was  located 
in  the  trench  and  three  others  to  the  left  of  the  trench.  These 
holes  should  also  be  presure  tested. 

5.  Representatives  from  ORD  will  visit  the  project  on  28  Sept  to 
review  the  borings,  inspect  the  foundation  and  offer  recommendations 
for  treatment. 

6.  Overburden  excavation  is  continuing  on  the  downstream  slope. 

Ground  water  springs  have  been  encountered  which  is  causing  erosion 
and  sloughing  of  the  slope.  One  of  the  larger  areas  was  backfilled 
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29  Sept  37 


KEKOSaEJEK  ?02  SECC2D: 

SC33EC2:  Trio  Escort  -  Eatcsville  l.si:s  Project  Contract 
So.  £l?XJf59-S6-C-0039 

1.  Oa  23  Sept  87  3,  ?.  Oshel  visited  the  subject  project-  She 
porpose  of  the  visit  was  to  inspect  the  core  borings  drilled  to 
cate,  observe  discuss  founsatioa  treatnent  in  the  valley  bottcs 
with  OHO  and  HO-  Hepresenting  OHO  were  Charlie  Canning,  Geologist 
and  Bass  Foondlier,  ^ils  Engineer  and  Engineering  Division  by 
Steve  Ecmbech,  Geologist  and  Jia  Owen,  Soils  Engineer.  Dan  Soster, 
Jiihe  Seild  and  Chester  iScOavid  of  the  project  were  also  present. 

2.  Of  the  four  additional  core  holes  we  designated  on  25  Sept.,  the 
one  in  the  trench  bad  been  cccpleted  and  be  was  drilling  the  hole 
on  centerline.  A  detailed  inspection  of  all  the  borings  and  the 
rock  surface  was  sade.  She  hole  in  the  trench  revealed  the  brohen 
area  (0.2?)  present  at  about  elevation  521.3  and  the  centerline 
bole  indicated  the  broken  zone  at  a  lower  elevation  which  indicates 
the  zone  say  dip  steeply  along  a  strong  joint  that  is  present  about 
3  feet  to  the  left  of  the  trench  face.  Geologic  sections,  napping 
and  a  boring  plan  will  be  worked  up  on  29  Sept  87. 

3.  Eecomendations.  It  was  agreed  that  on  the  right  side  we 
would  go  back  about  30  feet  toward  the  abutsent,  froa  the  edge  of 
the  trench,  drill  a  1  on  1  pre-split  line  and  excavate  the  rock  to 
the  open  bedding  pleme  we  can  see  in  the  trench  at  elevation  621. 

The  anount  of  dental  treatnent,  if  required,  will  be  detemined  at. 
a  later  date.  There  is  a  strong  joint  that  runs  approxinately 
parallel  to  the  trench  and  foms  the  back  Unit  of  the  excavation. 
This  joint  seess  to  fora  the  extent  of  the  slahby,  drunay  rock  that 
is  present  on  the  right  side.  Most  of  the  excavation  will  be  in 
the  range  of  3-5  feet.  The  slahby,  drunay  rock  is  not  groutable 
and  would  have  to  be  reaoved  prior  to  enbankaent  placing.  This 
would  leave  only  about  2  feet,  nore  or  less,  over  the  open  bedding 
plane  and  there  is  the  possibility  that  the  rock  would  be  lifted 
while  grouting.  It  was  realized  that  some  competent  rock  would 
have  to  be  reaoved  but  all  felt  it  was  necessary.  The  decision 

on  the  left  side  will  be  aade  when  the  core  borings  are  completed  and 
the  sections  worked  up.  These  will  be  send  to  ORD  and  we  will 
discuss  treatment  methods  on  a  conference  call  with  CD,  ED  and  ORD. 


4.  Excavation  is  continuing  on  the  downstream  slope  and  the  ground 
water  problem  still  persists. 


ur  s 
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01  October  1987 


JEKOHSjaCM  FOR  HSC0P3: 

SC3JSC?:  Trio  Hsoort  -  Yatesville  Lake  Project,  Contract 
Ko.*  0«di69-S6-C-OO39 

1.  On  30  Sent  87  H.  ?.  Osbel  visited  the  subject  project  for  the 
parpose  of  inspecting  the  core  borings  being  drilled  to  investigate 
the  foundation  probless.  I  vas  set  at  the  project  by  Steve  Eombeck 
and  Jia  Oven,  e5-  Chester  KcDavid,  Dan  Boster,  Mike  Meild  of  the 
project  vere  also  present. 

2.  Background.  Reference  is  sade  to  Trip  Report  of  25  and  28  Sept. 
The  contractor  is  cozipleting  drilling  the  holes  referred  to  in  the 
trip  reports. 


3.  To  date  the  core  borings  have  indicated  that  the  broken  zone 
on  the  left  sice  occurs  generally  in  the  range  of  elevation  514. 
Scse  holes  shov  another  broken  zone  about  elevation  510.  Right 
side  excavation  was  established  earlier.  A  coal  seam  is  present 
and  is  consistent  about  elevation  507,  dipping  slightly  toward  the 
right  abutment.  Mike  Eeild  is  drawing  up  sections  and  logs  and 
will  deliver  then  to  the  District  Office  on  1  Oct.  At  that  tine 
Steve  Hornbeck  and  I  will  call  Charlie  Canning,  ORD,  discuss 

the  foundation  conditions  and  propose  a  nethod  of  treatment. 

Also  on  1  Oct  the  contractor  will  clean  off  the  rock  surface 
to  the  left  of  the  trench  and  we  will  inspect  and  nap  the  surface 
and  recommend  treatment  on  2  Oct.  At  the  present  time  it  appears 
that  left  side  excavation  will  extend  to  about  elevation 
514.  The  contractor  will  pressure  test  and  backfill  all  holes 
tonorrow.  The  problem  nay  be  how  to  transition  from  the  621 
elevation  on  the  right  side  to  the  614  on  the  left. 

4.  Overburden  excavation  was  still  in  progress  on  the  downstream 
slope. 

5.  No  safety  violations  were  noted. 


Geologist 
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5  October  1987 


KBXOHASDUM  r03  HECOHO; 

S03JSCT:  Trio  Resort:  Yatesville  Lake  Project,  Contract 
Ko/  DACW69-86~C-0039 

1.  On,  2  Oct  1987  H-  P.  Oshel  visited  the  subject  project.  I  was 
iset  at  the  site  by  Steve  Hornbeck  and  Jin  Owen,  both  ED-G.  The  purpose 

Cos  the  visit  was  to  establish  the  excavation  liaits  for  the  broken 
t  zone  on  the  left  side  of  the  trench  which  runs  up  and  downstreetn 
through  the  valley  botton. 

2.  The  geologic  sections  were  reviewed  and  the  rock  surface  on  the 
left  side  was  closely  inspected.  There  were  no  continuous  joints 
or  open  planes  on  this  side.  There  were  a  few  drussny  thin  bedded 
layers  that  will  have  to  be  renoved  prior  to  placing  enbanknent. 

It  was  decided  to  step  back  froa  the  left  face  of  the  trench  about 
8-10  feet,  just  back  of  core  hole  No.  4,  drill  a  pre-split  line  and 
remove  the  rock  to  approximate  elevation  521.  Depending  on  where 
the  broken  zone  is  in  the  area  of  the  excavation  dental  concrete  or 
same  additional  excavation  may  be  required  to  treat  this  feature. 
Hornbeck  and  Oshel  then  called  Charlie  Canning,  ORDED-G  and  presented 
the  planned  excavation  program  to  him.  Canning  agreed  with  the  plan 
and  will  visit  the  job  next  week  to  inspect  the  excavation. 

3.  On  the  right  side  of  the  trench  the  previously  determined  excavation 
was  in  progress.  Rock  was  being  excavated  between  the  pre-split  line 
and  the  trench  using  a  back-hoe  and  dumps.  The  excavated  rock  was 
being  placed  in  the  downstream  random  section  and  consisted  of  a 
moderately  hard,  grey  sandstone.  Not  enough  material  had  been  ex¬ 
cavated  so  the  bottom  could  be  seen.  It  should  be  cleaned  up  in 
a  couple  of  days. 


4.  No  safety  violations"  were  noted. 


■U.P. 


H.  P.  OSHEL 
Geologist 
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3J3JECT:  Trip  Report  -  Yaterille  lake  Project  Contract  So.  DAOf69-86-C'0039 

1.  On  6  October  H.  P.  Oshel  visited  the  std>ject  project.  The  purpose  of  the  visit 
was  to  inspect  the  foundation  excavation  of  the  broken  zone  in  the  valley  bottcxi 
and  decide  when  ORD  Geotech  Rep  should  visit  the  job.  I  was  set  at  the  project  by 
Steve  Kombeck  and  Jis  Owen  both  EO-G. 

2.  The  contractor  had  drilled,  shot  and  excavated  the  broken  zone  on  the  left  side 
of  the  valley.  The  pre-split  lines  are  good  but  the  bottoa  was  covered  with  water 
and  sud  and  could  not  be  observed.  It  will  be  washed  down  and  cleaned  by  9  Oct. 

Xe  could  observe  a  good  flow  of  water  CKiing  fros  the  bottos.  There  was  a  joint 

or  bedding  plane  near  the  toe  of  the  left  side  pre-split  line,  which  seandered  more 
towards  the  center  of  the  excavation  as  you  look  downstreaa,  that  was  caking  sost 
of  the  water.  Khere  this  plane  could  be  observed  I  was  able  to  run  the  ends  of  sy 
fingers  in  it.  Coal  fragsents  and  sand  were  being  washed  out  of  the  opening. 

3.  Steve  and  I  called  Charlie  Canning,  ORD-G,  and  decided  that  the  best  tise  for 
his  to  cose  to  the  job  would  be  Friday.  Ke  will  neet  his  at  the  project,  at  which 
tine  a  close  inspection  of  the  bottos  will  be  nade  and  treatsent,  if  any,  will  be 
decided. 

4.  Grout  hole  drilling  had  been  initiated  on  the  right  side  and  to  date  5  holes 
have  been  drilled. 

5.  Placeaent  of  randos  rock  fill  in  the  downstreas  section  was  still  in  progress 
and  about  3-S  feet  had  been  placed. 

6.  No  safety  violations  were  noted. 


Geologist 


20  Oct  87 
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SUBJECT:  Trip  Report  -  Cocstroction  of  Das  -  Yatesville  Lake, 
Eeotucky,  Contract  Ko.  DACK-69-86-C-0039 

1.  On  9  Oct  87,  E.  P.  Oshel  visited  tbe  subject  project.  The 
purpose  of  the  visit  was  to  inspect  the  valley  bottos  where 
the  broken  rock  zone  had  been  excavated.  I  was  set  at  the 
site  by  Steve  Hornbeck,  Jis  Owen  and  Jerry  Phelps,  OSBED-G  and 
Charlie  Canning  and  Russ  Fondalier,  ORDED-G. 

Ke  were  inforsed  by  Bay  Boley,  RE,  that  progress  had  been  slow 
on  clean-up  in  the  bottos  and  that  he  talked  with  the 
contractor  about  this.  When  we  viewed  the  bottos,  it  was 
still  about  80  percent  covered  with  sud  and  water  and  nothing 
could  be  seen.  ’ The  portion  fros  the  toe  of  the  left  abutaent 
to  the  trench  had  been  washed  down  and  we  were  able  to  inspect 
it.  Kith  the  exception  of  a  good  bit  of  drussy  rock,  the 
surface  looked  good.  Several  Joints  were  present  which  say 
have  to  be  treated.  We  decided  to  return  on  15  Oct  to  inspect 
the  botton.  Water  was  observed  running  through  Joints  or  open 
bedding  planes  in  the  bottom. 

3.  Jerry  Phelps  expressed  some  concern  that  we  were  not 
removing  all  the  overburden  from  the  valley  walls  prior  to 
placing  random  embankment.  Ray  Boley  stated  that  all  the 
random  had  been  placed  against  rock  abutments.  The  area  in 
reference  was  just  above  where  the  embankment  was  being 
placed  and  was  a  small  overburden  slide  on  the  bedrock. 

All  the  abutments  will  be  stripped  to  rock.  There  was  also 
some  confusion  about  the  amount  of  a  random  embankment  we  bad 
placed.  Some  thought  it  would  only  be  about  50  feet  wide  from 
the  downstream  slope  whereas  it^s  about  '50  feet  downstream 
from  the  transition.  After  the  lift,  we  will  bench  and  step 
'back  about'35  feet'and  bring'it  up"to'the~agFeed'elevation  of 
570.  Hay  Boley  explained  the  planned  embankment  placing  to 
the  group  and  it’s  my  understanding  that  all  are  aware  of 
what’s  being  done  and  why  and  are  in  agreement. 

4.  No  safety  violations  were 


HOMER  P.  OSHEL,  Geologist 
Construction  Division 
SS.I/Q  Branch 
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KEMOBA.VDUH  FOR  RECORD 

SUBJECT:  Trip  Report,  Yatesville  Lake  Project,  Ky.  Contract 
No.  DACH69-86-C-0039 

1.  On  23  October  1987,  H.  P.  Oshel  visited  the  subject 
project.  The  purpose  of  the  visit  was  to  inspect  the 
excavated  area  of  the  broken  zone  that  had  not  been  covered 
by  concrete  and  discuss  the  grouting  with  Hike  Neild  and  Ray 
Boley. 

2.  The  grouting  prograo  is  being  acconplished  as  follows: 
drilling  and  grouting  the  upstream  and  downstream  lines  at 
the  same  tine,  doing  all  holes  and  completing  Zone  I;  we  will 
complete  all'  the  right  angles  holes  in  the  bottom  before 
drilling  the  left  angled  holes;  the  planned  3  lines  of  grout 
holes  will  be  completed  prior  to  drilling/grouting  the  added 
consolidation  holes;  Pressure  applied  4  psi,  Zone  I,  5  psi. 
Zone  II;  the  center  line  of  holes,  where  required^ wi 1 1  be 
done  after  completing  the  up  and  downstream  lines;  the 
program  was  started  with  sections,  sta  3+00  to  4+90  but  due 
to  the  limited  space,  the  alternating  sections  couldn’t  be 
maintained,  but  the  required  distances  and  time  were 
followed;  the  water  pressure  test  is  being  done  on  holes  near 
the  drilling  operation.  Mike  Neild  is  keeping  a  good 
sectional  plan  of  the  grout  holes  and  takes. 

3.  During  the  past  4  days,  the  excavation  we  required  in  the 
broken  zone  (MFR  dtd  22  Oct  87)  was  accomplished  and 
approximately  2/3  or  more  of  the  area  was  backfilled  with 
concrete.  A  total  of  277  cy  was  placed  on  22  October.  The 
downstream  part,  about  40  feet  long,  will  be  backfilled  on  23 
October.  The  rock  was  being  cleaned  while  I  was  on  site  and 
the  cleaned  area  looked  very  good.  At  the  base  of  the 
excavation,  ele  515+.,  a  thin  section  of  the  broken  zone  could 
be  seen  and  looking  across  the  downstream  face  of  the 
excavation  from  left  to  right  and  going  up  in  elevation,  the 
broken  zone  widened  to  an  area  about  20  -  30  inches  wide. 
Large  areas  of  grout  could  be  observed  in  the  broken  zone. 
This  grout  apparently  cane  from  coreoKo.  6  when  it  was 
backfilled,  which  means  the  grout  moved  about  30  -  35  feet. 

In  several  places,  water  was  coming  out  of  the  broken  zone. 
These  areas  are  being  referenced  and,  if  necessary,  grout 
pipe*,  can  be  set  at  a  later  tine. 


(S-88) 


4.  Tbe  dowDStresB  randoa  fill  will  be  up  to  elevation  570 
today.  This  is  the  highest  elevation  we- will  place  to  this 
season.  Concrete  had  also  been  placed  in  tbe  intake 
structure  to  elevation  635  and  was  covered  and  heated* when 
necessary. 

5.  So  safety  violations  were  noted. 
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SUBJECT,:  Trip  Report,  Yatesville.  Lake,  Contract  No. 

DACW69-86-C-0039 

1.  On  27  October  1987,  H.  P.  Oshel  visited  the  subject 
project.  I  was  acconpanied  by  Gene  Weekly,  LTC.  of  the  EPA 
Branch.  The  purpose  of  the  visit  was  to  inspect  and 
coordinate  the  grouting  program  and  inspect  a  rock  cut  bench 
on  the  left  abutment. 

2.  The  contractor  was  drilling  grout-  holes,  in  the  valley 

bottom  about  sta  While  we  were  on  the  site,  a 

downstream  2one  I  hole  was  completed  to  54  feet.  A  large 
artesian  flow  was  encountered , at  approximately  53  feet.  No 
grouting  was  in  progress  while  we  were  on  site. 

3.  A  bench  on  the  left  abutment  at  approximate  ele  635  was 
inspected.  After  the  rock  was  cleaned,  several  joints  in  the 
rock  were  present.  The  joints  run  in  an  up  and  downstream 
manner  and  are  in-  sandstone.  The  sandstone  at  this  bench 
elevation  is  2  -  3  feet  thick  with  shale  underlying.  The 
joints  appear  to  stop  at  the  base' of  the  sandstone.  One  major 
joint  runs  the  comple.te  width  of  the  core  trench  and  is  a 
fairly  strong  joint.  It  has  also  been  somewhat,  loosened  by 
blasting  as  several  shattered  rock  zones  from  the  production 
shot  can  be  observed.  This  joint  is  located  about  midway 
between  the  toe  and  outer  edge  of  the  bench.  Three  other  open 
joints  are  present  in  this  outer  part  of  the  bench.  It  was  my 
recommendation  that  we  step  behind  the  strong  joint  that 
crosses  the  core  trench,  line  drill  and  remove  the  rock  down 
to  the  underlying  shale.  Representatives  of  ED-G  will  inspect 
this  area  tomorrow. 

4.  In  a  discussion  of  the  grouting  program  in  the  RE  office, 
we  discussed  a  recommendation  by  Charles  Canning,  Division 
Geologist,  that  we  increase  grout  pressures  in  Zone  II  from  5 
psi  to  10-15  psi.  By  setting  a  packer  down  at  least  5  feet, 
we  feel  that  the  increased  pressure  can  be  safely  applied. 

5.  All  the  broken  zone  rock  excavation  and  replacement  with 
dental  concrete  is  complete.  A  total  of  523  cy  of  dental 
concrete  and  grout  were  used.  Pipes  for  contact  grouting  were 
set. 


6.  No  safety  violations  were  noted. 

rilU'-L/ 


H.  P.  OSHEL 
Geologist 
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HBURANDUM  FOK  pCOED 

SirajBCT;  Trip  Report,  Yatesville  Itei,  Inspections  of  the  Broken  Zone  Dental 
Excava^on 

1.  -Dates.  This  report  is  a  composite  of  five  trips  made  between  21  September 
1987  and  22  October  1987.' 

2.  Purpose.  The  purpose  of  the  Crips  was  to  consult  with  district 
geotechnical  and  construction  personnel  oh  various  investigations  and 
treatments  for  the  broken  zone. 

3.  Attendees.  For  attendees,  see .list,  attachment  1. 

A. 

4.  Background.  During  the  week  of  14  September  1987,  Mr.  Steve  Horhbeck 
(CEORH-ED-GG)  telephoned  Mr.  Chirlie  Canning  (CEORD-ED-G)  and  informed  him 
chat  Che  contractor  would  have  the  foundation- for  Yatesville  Dam  uncovered  by 
Che  end  of  Che  week.  A  site  visit  was  scheduled  for  21  September  1987  to 
inspect  the  foundation.  Mr.  Canning  met  with  district  and  resident  personnel 
on  Che  morning  of  21  September  1987.  A  broken  zone  extending  upstream  and 
downstream  near  centerline  station  5+80  +  had  been  uncovered  prior  to  the 
visit  (see  photos  1  through  4).  A  detailed  inspection  of  Che  zone  was  not 
possible  at  this  time  as  the  area  had  flooded  during  the  weekend  due  to  a  pump 
failure.  The  group  met  in  Che  resident's  office  and  agreed  that  exploratory 
core  borings  should  be  taken  on  each  side  of  the  zone  to  determine  the  type 
and  extent  of  treatment  required  (see  figure  1  for  locations  of  borings). 

On  25  September  1987  the  district  informed  CECRD-ED-G  that  most  of  the  core 
borings  would  be  completed  and  a  meeting  would  be  held  at  Che  sice  on  Monday, 
28  September  1987.  Hr.  Fondeller  and  Hr.  Canning  met  with  district  and 
resident  personnel  on  this  date  to  examine  Che  core  samples  (see  photos  5 
through  10).  After  the  inspection  Che  group  met  in  the  resident  office  and 
agreed  to  excavate  back  from  the  broken  zone  to  a  distance  where  there  would 
be  a  minimum  of  5  feet  of  sound  rock  over  the  zone  as  shown  in  figure  1. 

Mr.  Hornbeck  informed  division  personnel  chat  the  contractor  had  completed  the 
excavation  and  would  have  the  site  ready  for  inspection  on  or  about  9  October 
1987.  Mr.  Fondeller  and  Mr.  Canning  met  with  district  and  resident  personnel 
on  this  dace.  However,  the  contractor  had  not  completed  clean-up  and  sections 
of  the  broken  zone  were  flooded.  Therefore,  -the  final  Inspection  of  the 
broken  zone  vas  delayed  until  15  October  1987. 

On  15  October  1987,  division  personnel  met  with  district  and  resident  office 
personnel  to  Inspect  the  broken  zone  and  determine  the  method  of  treatment  to 
be  used.  The  group  mutually  agreed  that  the  bottom  of  the  broken  zone  should 
be  lowered  an  additional  3  to  4  feet  or  to  sound  rock,  whichever  came  first, 
and  backfilled  with  concrete  (see  photos  11  and  12),  Additional  excavation  in 
the  downstream  area  would  also  be  required  due  to  an  open  Joint  and  hre);en’ 


CEORO-ED-G  ■  •.  28  October  1987 
SUBJECT:  Trip  Report,  Yatesville  Baa,  inspections  of  the  Broken  Zone  Dental 
Excavation 

rock  along  a  bedding  plane  (see  photos  13  through  IS).  Once  excavation  in  the 
area  (shown  in  photo  IS)  was  completed,  the  team  would  make  a  final  inspection 
before  placing  backfill  concrete.  During  the  inspection  the  group  also 
discussed  the  treatment  for  the  right  side  presplit  slope  face.  In  the 
upstream  area  the  partially  open  bedding  plane'as  shown  in  photo  17  would  be 
treated  with  concrete.  A  second  open  bedding  plane  (shown  in  photo  18) 
located  downstream  would  be' excavated  back  toward  the  right  abutment  and 
treated'  with  concrete. 

Mr.  Hornbeck  informed  division  personnel  on  20  October  1987  that  the 
contractor  had  completed  the  additional  excavation  requested  by  the  team  on 
IS  October  1987  and  the  broken  zone  would  be  ready  for  inspection  on  or  about 
22  October  1987.  Division  personnel  traveled  to  the  site  on  22  October  1987 
and  met  with  district  and  resident  personnel. 

5.  Observations  made  during  the  22  October  1987  visit.  The  contractor  had 
completed  the  excavation  and  clean-up  in  preparation  for  placing  backfill 
concrete.  The  bottom  of  the  broken  zone  had  been  excavated  to  an  average 
elevation  of  Sl%.  It  was  evident  in  some  areas  that  the  zone  extended  below 
the  present  surface  and  a  highly  broken  zone  remained  in  the  left  face  of  the 
excavation  (see  photos "21  through  24).  The  rock  in  the  bottom  and  the  broken 
zone  in  the  slope  face  did  tighten  up  in  the  area  starting  approximately  20 
feet  upstream  of  the  concrete  form  which  was  set  Just  downstream  of  the 
impervious  core  placement  surface  (see  photos  24  through  27  and  29  through 
33).  The  remaining  broken  zone  downstream  of  the  form  had  not  been  cleaned; 
therefore,  final  Inspection  was  not  possible  (see  photos  32  and  33).  However, 
the  additional  excavation  recommended  during  the  15  October  1987  site  visit 
removed  the  zone  of  the  open  Joint  downstream  from  the  impervious  core  and 
transition  placement  surface  (see  photos  13  and  14)  and  a  large  section  of  the 
near  horizontal  broken  zone  (see  photos  14  and  IS). 

6.  Recommendations.  Upon  completion  of  the  inspection,  the  group  discussed 
treatment  of  the  zone  and  recommended  the  following: 

a.  Concrete  should  be  placed  approximately  2  feet  above  the  broken  zone 
along  the  left  slope  as  shown  in  photos  21  through  27.  To  prevent  a  feather 
edge  the  concrete  should  be  placed  horizontally  for  3  to  4  feet  toward  the 
right  side  before  sloping  down  to  the  right  face  as  shown  in  figure  2. 

b.  The  bottom  of  the  excavation  should  be  covered  with  a  sand  grout  mix 
and  broomed  into  cracks  and  Joints. 

c.  Grout  pipes  should  be  installed  near  the  upstream  end  of  the 
excavation  over  open  Joints  as  shown  in  photo  28. 
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SUBJECT:  Trip  Eeport,  Tatesville  Baa,  Inspections  of  the  Broken.Zone  Dental 
Excavation 

d.  Grout  hole  locations  should  be  marked  along  the  left  slope  and  napped 
for  future  drilling,and  grouting.  These  locations  are  noted' on  photos  23 
through  27.-  r 

e.  Grout .boles  in  the  broken. zone  should  be  grouted  upon  completion  of 
the  grout  curtain.. 

J  r- 

f.  The  upstream  face  of  the  broken  zone  excavation  should  be  treated 
with  concrete  (see  photos  36  and  37): 

g.  The  open  bedding  planes  on  the  right  face  of  the  excavation  should  be 
treated  with  concrete.  This  area  is  shown  in  photos  17  and  18. 

7.  Conclusions.  Based  on  the  lithology  and  the  configuration  of  the  broken 
zone,  the  group  agreed  that  little  would  be  gained  to  take  the  excavation  any 
deeper  due  to  a  coal  seam  and  associated  soft  Indurated  clay  zones  as  shown  in 
photos  7  and  8.  It  was  Che  opinion  of  Che  group  that  concrete  fill  and 
additional  grouting  will  form  a  satisfactory  protective  barrier  for  the 
Impervious  core. 

8.  Future  Actions. 

a.  The  district  should  keep  CEORB-EO-G  informed  of  Che  progress  of  Che 
grouting  and  foundation  treatment  and  the  scheduling  of  site  visits  to  inspect 
and  review  critical  phases  of  construction. 

b.  The  district  should  notify  division  personnel  prior  to  grouting  the 
broken  zone. 

c.  Since  the  danger  of  Jacking  up  the  horizontal  beds  is  great. 
Construction  should  have  a  person  highly  experienced  in  pressure  grouting 
assisting  the  project  geologist  at  all  times. 

d.  During  several  of  these  visits  there  were  informal  discussions 
regarding  the  adequacy  of  the  12-lnch  maximum  size  processed  sandstone  to 
provide  filter  against  the  insltu  rock  faces  at  the  upstream  and  downstream 
ends  of  the  core  trench.  No  decisions  were  made  on  this  issue  as  these  faces 
had  not  yet  been  totally  cleaned  and  it  was  anticipated  that  fill  placement 
would  not  begin  until  next  construction  season.  The  weather  has  been 
excellent  and  the  contractor  is  now  progressing  with  foundation  cleanup  and 
treatment  to  such  an  extent  that  he  may  be  in  a  position  to  place  some  fill 
before  winter  shutdown.  It  is  therefore  imperative  that  an  evaluation  of  the 
materials  to  be  placed  in  the  core  trench  between  the  impervious  core  and  the 
upstream  and  downstream  excavation  faces  be  made  expeditiously.  Tlie  district 
should  advise  the  division  on  the  results  of  this  evaluation. 
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”“'  "«  »»  •r.to'gjX'S 

^  'Wv^ion  should  schedule  regular  visits  to  the  site  during  groutino 

9.  The  undersigned  wish  to  thank  district  and  resident  personnel  for 

of  the  £oUa«o„  probi;^  and 

for  the  joint  effort  by  everyone  involved  in  solving 'these  problLs. 


CHARLES  G,  CANNING><». 
Division  Geologist^ 


CF:  CEORD-CO 
CEORH-CD 
CEORH-ED-GG 
OTRH-EIMSS 

Jfhtesville  Project  Office 
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HEXOBAN'DDM  FOB  BECOBD  -  TBIP  REPOST 

SUBJECT:  TATESVIllE  DAM  -  PHASE  II  CONSTRDCTIOE 


1.  Oo  28  October  1987  Messrs.  Owen  and  Bornbeck  visited  the 
subject  site  with  Messrs.  McDavid  and  Boster  of  the  Resident’s 
staff. 

2.  .An  inspection  was  aade  of  the  latest  excavation  on  the  left 
^utaent  near  the  inflection  point  at  the  bottoa  of  the  abutsent. 
The  bench  above  the  inflection  point  had  a  nuaber  of  fractures 
trending  across  the  bench  in  an  upstreaa  to  downstreaa  direction 
which  were  either  caused  by  or  aggravated  by  blast  holes  drilled 
slightly  below  the  grade  to  which  the  bench  broke.  The  fractures 
necessitate  the  reaoval  of  approxiaately  four  feet  of  rock  to  a 
saall  shale  seaa  which  was  apparent  on  the  excavated  face  in 

f.  ant  of  the  bench.  The  second  bench  above  the  inflection  point 
appeared  satisfactory,  while  the  third  bench  above  the  inflection 
point  was  concealed  by  an  access  road. 

3.  The  iopervious  blr.nket  upstreaa  of  cell  *1  has  been  cod- 
pleted  and  tied  into  the  blanket  for  cells  1  thru  6. 

4.  The  revisions  to  the  downstreaa  diversion  dike  have  been 
coapleted,  except  for  the  placeaent  of  the  sand  bags. 

5.  Hr.  Boster  indicated  that  the  Contractor  wants  to  place  sone 
iapervious  core  aaterial  this  year.  Prior  to  placing  additional 
enbankaent,  the  foundation  for  the  iapervious  core,  processed 
sandstone,  and  sandstone  and  random  rockfills  will  require  the 
following: 


A.  Concrete  treatment  of  the  end  zones  of  the 
foundation  trench  will  be  required. 

B.  Completion  of  grilling  and  grouting. 

.  C.  Completion  of  dental  treatment,  i-owr. 

0.  Excavation  of  existing  random  fill  back  20 
feet  from  the  existing  slope  to  remove  oversize  material 
and  to  remove  the  zone  of  reduced  compaction  at  the  edge 
of  the  fill. 

E.  Final  cleaning  of  the  abutments. 

F.  Cleaning  and  foundation  preparation  for  the 
impervious  core  and  processed  sandstone  zone. 

^  G.  The  limits  of  the  processed  sandstone  and  im¬ 
pervious  core  should  be  permanently  marked  on  the  abut¬ 
ments. 
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6.  It  is  noted  for  the  record  that  if  placenent  of  the  sain  ea- 
bankaent  begins  this  year,  that  portion  of  the  concrete  slab  on 
the  coffer  daa'.bera  which'>is  broken  prior  to  placeaent  (up  to 
four  Vertical  feet  ahead  of  the  placeaent  of  the  fill)  would 
reaain  exposed  throughout  the  coaing  'flood  season. 

7.  At  the  present  tiae  the  Contractor  is  in  the  process  of 
placing  forawork  for  the  spillway  bridge  deck 


^aaes  V.  Owen 
Civil  Engineer 
Soils  Section 
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3  Nov  87 


MEMORANDUM  FOR  RECORD 


SUBJECT:  Trip  Report,  Yatesville  Lake  Project  Kv  Contr»^t 
Ho.  DACH69-86-C-0039  project  By,  Contract 

s^issiimgsCH;ii= 

^ej^rt  of  '•«f«"ed  to  in  the^trip 

permission  to  drill  and  grout  starting  up  the  left  abutment, 
the  °P®"  that  was  discussed  in 

veral  isolated  pieces  of  loose  rock  will  have  ta  he 
removed  prior  to  embankment  placing.  ^ 


4. 


No  safely  violations  were  noted. 

'/  / 


Ai 

/  < 


J. 


H.  P.  OSHEL 
Geologist 


c 
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1.  On  3  Nov  87,  H.  P.  Oshvl  visited  the  subject  project  Th^ 

inspeouon  of  ?hr  ^ 

loundelion  groulang  program. 

"*f  1"  ll"  Mlley  bolto.  01  Obooi  Ola 

m  „1  centerline  of  the  up  aL'^d^”:n%";ear"" 

^■iU  bi  Zne  an:rih:°A  and  ‘®’ 

grouting  is  complete  from  ^ta  4^8^ ^on t '  '  , 

Tnl  iVpuloZTn  Shfch  dHU%'LTro:r'-u"t: 

-r.  to 

3.  No  safety  violations  were  noted. 


H.  P.  OSHEl, 
Ge<jl  ogisl 
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16  Nov  87 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Trip  Report,  Yatesville  Lake  Project  Ky,  Contract 
No.  DACW69-C-0039 

1.  On  12  Nov  87,  H.  P.  Oshel  visited  the  subject  project. 

The  purpose  of  the  visit  was  to  meet  with  representatives  of 
Engineering  Division  and  OHD  Geotech  representatives  to 
discuss  the  grouting  program  and  proposed  changes  in  the 
embankment  section.  A  list  of  attendees  is  attached. 

2.  After  a  brief  office  discussion  of  the  grouting  progress 
to  date,  the  group  inspected  the  work  area.  Grouting  was  in 
progress  in  the  valley  bottom.  While  we  were  on  site,  one 
hole  was  completed  and  another  started  with  very  little  grout 
take  on  either.  The  contractor  has  set  nipples  and  initiated 
hole  drilling  up  the  left  abutment.  Grout  takes  of  up  to  300 
bags  have  occurred  in  deeper  holes,  ie-50-70  feet,  where 
heavy  artesian  flow  has  occurred.  There  have  been  very  few 
connections  to  adjacent  holes.  A  discussion  was  held 
concerning  bench  at  elevation  631-2  on  the  left  side.  This 
is  the  bench  discussed  in  my  trip  report  of  30  Oct.  After 
inspection,  the  group  agreed  that  the  open  joints  referred  to 
could  be  treated  by  cleaning  and  grouting  with  some 
additional  shallow  holes.  It  was  observed  that  we  had  some 
grout  leakage  along  a  shale  seam  at  the  base  of  this  bench. 

In  my  opinion,  this  indicated  effective  grouting.  The 
remainder  of  the  valley  bottom  was  inspected.  Brief 
discussions  ensued  concerning  jacking  the  foundation  and 
various  treatment  prior  to  embankment  placing.  Charlie 
Canning,  ORDED-G  insisted  that  CD  needed  an  experienced  grout 
inspector.  Ray  Boley  and  I  stated  that  we  felt  Hike  Neild 
was  doing  a  good  job  and  we  were  monitoring  the  grouting  and 
had  no  problems  with  his  work.  Mr.  Canning  felt  that  some 
situations  could  arise  which  an  experienced  person  could  help 
out,  specifically,  jacking  the  foundation.  He  also  reminded 
us  that  he  had  a  commitment  from  CD  to  have  an  experienced 
person  on  the  job.  We  told  him  we  would  consider  his  request 
and  could  detail  John  Lusher  to  the  job. 

3.  The  meeting  continued  in  the  RE’s  office.  Russ 
Found! ier,  ORDED-G  felt  that  a  change  in  the  embankment 
section  was  needed.  He  felt  that  the  rock  fill  against  the 
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downstreao  impervious  was  gap  graded  and  the  fines  in  the 
impervious  could  be  piped  into  the  rock  fill.  He  felt  that 
we  needed  a  sand  drain  from  the  foundation  up.  This  would  be 
8  feet  wide.  Jerry  Phelps  said  a  slightly  dirty  concrete 
sand  would  do.  Engineering  Division  will  issue  a  request  for 
a  modification.  ED-GS  had  also  worked  up  some  gradiation 
curves  and  sections  which  are  attached.  Dan  Buster  pointed 
out  that  the  curves  for  the  random  rockfill  embankment  are 
not  gap  graded.  Our  present  concrete  sand  has  about  O.IX 
passing  a  No.  200  seive.  It  was  stated  that  if  we  believe  the 
random  embankments  test  fill  gradiations,  we  could  eliminate 
the  drains,  but  we  will  put  them  in  anyway.  Treatment  of  the 
upstream  area  was  discussed  and  ED  would  like  to  hold  off  on 
this  for  awhile,  i.e.  they  are  not  ready  to  propose  a  mod  at 
this  time,  although  we  did  discuss  a  sand  drain  to  some 
extent.  A  rough  sketch  is  attached. 

4.  We  discussed  the  location  of  the  additional  grout  lines  in 
the  trench  portion  of  the  valley  bottom.  As  reported  in  my 
MFR  of  3  Nov,  we  had  planned  to  complete  the  2  required  lines 
prior  to  doing  the  optional  B  line  along  with  the 
consolidation  holes  and  the  contact  holes.  As  suggested  in 
a  previous  meeting  with  ORD  representatives,  the  consolidation 
holes  would  be  located  in  the  center  of  the  up  and  downstream 
transitions.  Some  oonoern  now  exists  as  to  the  location  of 
the  downstream  line,  as  this  could  allow  water  to  build  up 
between  the  grout  lines  and  possibly  exit  to  the  downstream 
under  pressure,  like  a  nozzel  effect.  Some  thought  it  was 
better  to  let  the  water  dissapate  and  have  no  downstream 
grout  line  or  move  it  near  the  downstream  toe  of  the  core.  It 
was  also  pointed  out  that  the  downstream  consolidation 
program  could  just  be  gravity  grouted  to  fill  any  voids 
encountered.  As  1  understand  it,  ED  will  propose  to  CD  in 
writing  this  additional  work.  Charlie  Canning  said  the  holes 
we  are  going  to  drill  near  the  upstream  sump  should  go 
through  the  dental  concrete  and  about  10  feet  into  rock. 

4.  No  safely  violations  were  noted. 


H.  P.  Oshel 
Geologist 


attachment 
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12  Nov  87 

Yatesville  Attendees 


Charlie  Canning 
Russ  Foundalier 
Jerry  Phelps 
Jim  Owen 
Steve  Hornbeck 
Pat  Oshel 
Ray  Boley 
Dan  Boster 


CEORD 

CEORD 

CEORH-ED-G 

CEORH-ED-G 

CEORH-ED-G 

CEORH-CD 

CEORH-CD-YBC 

CEORH-CD-YBC 


Chet  McDavid  CEORH-CD-YBC 
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]8  Nov  87 


MEMORANDUM  FOR  RECORD 

SUBJEC,T:  Trip  Report,  Yatesville  lake  Project,  Ky.  Contract 
No.  D'aCW69-86-C-003‘9 

1.  On  .17  Noy  87,  H.  P.  OsheJ  visited  the  subject  project. 

The  purpose  of  the  v^it  was  an  inspection  of  the  on  going 
grouting  program.' 

2.  Grouting  was  in  progress  in  the  trench  portion  of  the 
valley  bottom.  ConsiSerable  grout  was  being  placed  between  a 
3  to  1  and  5  to  1  mix.  It  was  found  that  a  heavy  mix  such  as 
1:1  would  plug  off  the  hole.  The  contractor  has  set  up  2 
grout  , plants  in  the  bottom  and  plans  work  both.  Drilling  was 
also  in  progress  on  the  left  abutment.  John  Lusher  is  now  on 
the  job  working  with  Mike  Neild.  The  way  1  see  it,  drilling 
and  grouting  in  the  valley  bottom  will  probably  take  another 
three  weeks. 

3.  Two  concrete  placements  were  made  on  the  spillway  bridge 
deck  yesterday,  16  Nov  87.  Heavy  rains  delayed  work  today. 

4.  No  safety  violations  were  noted. 


H.  P.  OSKEL 
Geologist 


r 
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CEORH-CD-I  1  December  1987 

MEMORANDUM  FOR  RECORD 

SUBJECT:  Trip  Report,  Yatesville  lake  Project  Kentucky, 

Contract  No.  DACW69-86-C-0039 


1.  On  30  Nov  87  H.  P.  Oshel  visited  the  subject  project. 
The  purpose  of  the  visit  was  to  discuss  and  inspect  the 
foundation  srouting  program  and  the  initiation  of  the  test 
fill  program. 


2.  Grouting  is  continuing  in  the  valley  bottom.  Work  is 
still  in  progress  on  the  A  and  C  lines,  with  quite  a  few 
2one  II  holes  remaining.  The  B-line  along  with  the  added  up 
and  downstream  lines  have  not  been  started.  We  anticipate 
about  3  more  weeks  work  in  the  valley  bottom. 


3.  The  first  lift  was  being  placed  for  the  test  fill.  All 
lifts  are  1-foot  with  various  compactive  efforts  as 
decided  in  a  joint  ORD-OHHCD-ED  meeting.  The  fill  is  being 
placed  on  the  downstream  random  section.  The  compaction 
requirements  are  painted  on  the  left  abutment  rock  and  the 
zones  are  clearly  staked.  The  operation  looked  very 
satisfactory. 


4.  A  severe  erosion  problem  was  noted  near  the  spillway 
bridge  at  sta  17+50  access  road,  where  the  24-inch  pipe 
daylights  on, the  fill  section.  There  is  a  deep  (12-18") 
ditch  from  the  scour  pad  to  the  bottom  of  the  slope.  We  will 
put  a  stone  lined  ditch  to  the  bottom  of  slope.  This  will  be 
paid  for  under  the  roadwork  pay  items. 

5.  No  safety  violations  were  noted. 


€ 


Geologist 
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4  Dec  1987 

MEMORANDUM  FOR  RECORD 

SUBJECT:  Trip  Report,  Yatesville  Lake  Project,  Ky. 

Contract  No.  DACW69-86-C-0039 

1.  On  3  Dec  1987,  H.  P.  Oshel  visited  the  subject  project. 

The  purpose  of  the  visit  was  to  meet  with  representatives  of 
CEOHD-ED-G  and  CEORD-ED-G  and  inspect  the  test  fill  operations 
and  discuss  progress  to  date.  The  ongoing  grouting  operation 
was  also  inspected.  A  list  of  attendees  is  attached. 

2.  The  contractor  is  in  the  process  of  placing  the  third 
one-foot  lift  , on  the  test  fill.  The  sandstone  appears  well 
graded.  The  D-7  dozer  working  the  fill  would  break  down  any 
rock  that  would  not  fit  in*  a  12-inch  lift.  The  material  is 
all  sandstone  from  the  rockborrow  area.  Fill  elevation  is 
about  573.  The  fill  is  divided  into  4  zones,  each  receiving 
different  compaction  requirements.  He  observed  complete 
cycles  of  dumping,  spreading  and  compacting.  Two  small  holes 
were  dug  (approximately  12x12  inches)  to  visually  look  at 
compaction  and  voids.  No  voids  were  observed  and  compaction 
appeared  good,  checking  with  penetration  of  a  pocket  knife 
although  to  the  eye  the  section  compacted  with  the  vibratory 
roller  appeared  tighter.  The  fills  should  be  completed  in 
about  3  days  depending  on  the  weather,  at  which  time  we  will 
start  the  test  pits. 

3.  Grouting.  The  contractor  was  backfilling  the  completed 
grout  holes  and  drilling  on  the  left  side.  All  available 
holes  were  grouted  yesterday.  He  worked  until  10:00  p.m.  last 
night.  Pipes  had  been  set  for  the  B-line  end  the  pipes  were 
being  set  for  the  additional  up  and  downtream  lines.  The  left 
slanting  holes  on  the  C-line  remain  to  be  completed  after 
which  he  will  start  on  the  B-line  holes. 

4.  A  discussion  of  the  field  inspection  ensued  in  the  RE‘s 
office.  ORD  would  like  to  look  at  the  test  pits  late  next 
week.  It  was  noted  that  the  test  fills  look  good.  The  rock 
is  breaking  and  the  compaction  equipment  doesn’t  make  much 
difference  other  than  the  sheepsfoot.  He  prefer  the 
vibratory.  The  inplace  moisture  on  the  rock  is  2  to  3* 

and  the  density  of  the  previous  test  pits  were  132  to  133  lbs. 
which  was  the  design  assumption.  The  added  downstream  line  of 
grout  holes  should  either  be  gravity  grouted  or  very  low 
pressure  grouted. 

5.  No  safety  violations  were  noted. 

H.  P.  OSHEl 
Geologist 
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14  December  1987 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Yatesville  lake  Project,  Kentucky, 

Contract  No.  DACW69-86-C-0039 

1.  On  10  Dec  87,  H.  P.  Oshel  visited  the  subject  project. 

The  purpose  of  the  visit  was  to  meet  with  representation  of 
Engineering  Division  and  ORD  Geotech.-  Present  from  ORHED-G 
were  Steve  Hornbeck  and  Jim  Owens  and  OHDED-G,  Russ 
Foundalier  and  Charlie-  Canning.  Ray  Boley  and  Dan  Boster 
CD-YBC  were  also  present. 

2.  The  contractor  has  completed  the  test  fill  and  is  in  the 
process  of  digging  the  required  4x4x4  test  pits.  Of  the 
initially  required  4  pits,  one  has  been  completed  and  one  was 
underway.  The  pits  should  be  completed  by  Dec  15th.  The 
test  pits  looked  very  good,  no  voids  were  noted  in  the  walls 
and  the  rock  appeared  well  graded.  Gradiation  results  will 
be  furnished  to  us  by  the  contractor. 

3.  Grouting  operations  were  still  continuing  in  the  valley 
bottom.  Grout  pipes  have  been  set  for  the  B-line  holes  along 
with  the  two  additional  up  and  down  stream  lines.  Pressure 
testing  and  drilling  were  in  progress  while  we  were  on  site. 
Charlie  Canning  seemed  to  be  satisfied  with  the  work.  Both 
John  Lusher  and  Mike  Nield  were  on  the  job.  Artesian  water 
is  still  being  encountered  drilling  some  Zone  II  boles  in  the 
bottom. 

4.  The  erosion  problem  at  access  road  sta.  IT-t-SO  as  noted  in 
my  MFR  of  1  Dec  87  has  been  corrected.  A  Type  2  stone  ditch 
has  been  placed  down  the  entire  slope.  Grading  was  in 
progress  at  the  base  of  the  slope  and  should  be  completed 
today. 

5.  No  safety  violations  were  noted. 


Geologist 


c 


CEORH-CD  18  March  1988 

MEMORANDUM  FOR  RECORD 

SUBJECT:  Trip  Report',  Yatesville  Bake  Project,  Contract  No. 

DACW69-88-C-0039 

1.  On  16  Mar  88,  H.  P.  Oshel  visited  the  subject  project.  The 
purpose  of  the  visit  was  to  inspect  the  ongoing  dental  concrete 
and  the  cleaning  operations  in-  the  valley  bottom.  I  was  met  at 
the  site  by  Steve  Hornbeck  and  Jim  Owen,  ED-G. 

2.  The  dental  concrete  work  is  progressing  well.  The  coal  and 
shaley  area  on  the  right  abutment  is  completed  and  the  contractor 
is  stripping  the  forms.  All  dental  work  in  the  lowered  section 
of  the  valley  is  essentially  complete. 

3.  Water  was  seeping  into  the  foundation  through  fractures  in 
the  rock  near  the  upstream  center  of  the  lowered  area.  This 
seep,  which  is  in  a  lower  area  of  the  foundation,  is  directly 
related  to  the  amount  of  water  being  pumped  from  the  sump  which 
is  about  20  feet  upstream.  When  the  pump  is  running,  the  flow 
stops.  We  decided  to  pump  the  water  down,  clean  and  remove 
drummy  rock,  pack  the  fractures  with  oakum  and  dental  concrete 
the  area.  Pumping  would  be  in  progress  during  this  time. 

4.  Drilling  for  grout  holes  was  in  progress  on  the  left 
abutment.  It  is  expected  that  all  drilling  will  be  complete  in 
2-3  weeks. 


5. 


No  safety  violations 


Geologist 
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CEOBH-CO  (1180)  19  April  1333 

MEXOBAKODH  FOB  B8C0S0 

SUBJECT:  Trip  Beport,  Tatesville  lake  Project,  Z7, 

CoDtrsct  Ko.  OACHS9-8S-C-0039 

1.  Oo  13  April  1988,  B.  ?.  Osbel  visited  the  scbject 
project.  The  purpose  of  tbe  visit  vas  to  observe 
eabankseut  placiug  operatious  and  aeet  with  represeatatives 
of  Engineerio;  Division,  Steve  Sorebecjfc',  Jix  Owen  and  tariT 
Franks,  ED-6. 

2.  Concern  bad  been  expressed  by  ED  over  tbe  xovexent  and 
cracking  of  tbe  ixpervions  xaterial  nnder  rubber  tired 
equipaent.  Tbe  above  aentioned,  ayself,  Xen  Ziaaerxan  and 
Dan  Boster  of  the  project  observed  the  eabankxent  placing. 
The  aaterial,  which  is  a  very  silty  clay,  vas  pozping  end 
showing  soae  surface  cracking  under  the  zovezent  of  scraper 
tires.  Ke  had  been  inforzed  by  Brian  Withers  that  all 
coapaction  tests  aet  our  reqnireaents  and  all  but  one 
aoisture  test  had  passed.  It  was  over  by  0.5S.  Tbe 
puaping  and  cracking  is  due  to  tbe  silty  nature  of  tbe  fill 
aaterial.  After  discussing  the  issue,  it  was  decided  to 
have  a  scraper  cut  a  3-fooi  deep  trench,  about  15-20  feet 
long  across  the  iapervious  near  the  upstreaa  edge,  just 
right  of  the  drain.  He  also  decided  to  cut  a  block  saaple, 
these  are  pay  iteas  in  the  spec’s,  froa  this  area  and  ship 
to  OBDL  for  testing.  Tbe  block  saaple  will  be  taken  just 
upstreaa  froa  center  line  about  sta  5+75.  After  the 
scraper  had  cut  the  trench,  we  observed  no  cracking  in  tbe 
fill  other  than  a  couple  in  the  uncoapacted  top  lift.  Tbe 
fill  was  so  tight  that  it  was  difficult  to  shove  a  knife 
blade  into  tbe  fill.  Engineering  Division  was  satisfied 
with  tbe  eabankaent  placeaent  operation.  Tbe  block  sanple 
will  be  cut  toBorrow.  CD  personnel  were  concerned  about 
the  effects  of  the  Boveaent  of  the  scrapers  over  the  fill 
and  the  shearing  effect  they  have  on  tbe  coapacted  fill 
during  the  excavation  of  the  trench.  Tbe  eabankaent  will 
have  to  be  disced  and  recoapacted  prior  to  resuaing 
eabankaent  placing  operations.  He  also  ran  a  loaded 
scraper  close  to  the  edge  of  the  trench  to  see  if  cracking 
occurred,  none  was  observed. 

3.  ED  also  had  concerns  over  the  reaoval  and  placeaent  of 
aaterial  froa  the  upstreaa  haul  road  in  tbe  upstreaa 
sandstone  rockfill.  ED  feels  this  aaterial  should  be 
reaoved  or  placed  in  downstreaa  randoa  zone. 

4.  In  the  vicinity  of  sta  4+25  to  4+50,  +,  a  shale  seaa 
about  4-6  inches  thick  was  present.  This  was  in  the  fora 
of  a  lobe  with  sandstone  underlying  the  shale.  At  the  tine 
this  area  was  to  be  covered  with  iapervious,  a  saall  water 
seep  between  the  shale  and  sandstone  was  detected.  A  saall 
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depression  wss  cat  ia  the  ssadstone  very  near  this  seep  aad 
a  8-incb  riser  pipe  set  with  rock  spalls  aad  saall  rock 
placed  arooad  the  base  to  allow  tbe  water  to  seep  into  the 
pipe.  After  this  was  done,  esaankaent  was  placed  and  band 
coxpacted  arooad  tbe  pipe.  Tbe  contractor  set  a  pcap  at 
tbe  pipe  aad  wonld  pesp  when  water  wonld  bnild  op. 
£n£ineerin2  people  did  not  like  this  pipe  and  tbonAbt  it 
sboold  base  been  concreted  in  ratber  than  bavins  stone 
aronnd  it.  Tbey  felt  that  water  conld  seep  int  the 
eabenkaent.  Ve  disenssed  sethods  of  backfillinS  tbe  pipe. 
It  was  decided  to  sront  tbe  bottoa  portion,  place  2  feet  of 
bentonite  and  concrete  np  tbe  reaainder. 

5.  Tbe  contractor  was  also  breakins  up  the  concrete  slab 
on  tbe  npstreaa  slope.  This  wss  being  done  with  a  single 
tooth  ripper  on  a  D-8  dozer.  The  concrete  was  being  cat 
cospletely  throngh  on  10-foot  centers.  EO-G  would  prefer 
that  we  rip  across  tbe  concrete  on  10-foot  centers  so  as  to 
produce  a  block  effect. 
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6  April  1938 


SUBJECT:  Trip  Beport,  Tatesville  lake  Project,  Kentacky 
Contract  Eo. -DACV69-86-C-0039 

1.  On  25  Mar  88,-  E.  P.  Oshel  visited  the  snbject  project. 
The  pnrpose  of  the  visit  was  to  inspect  the  foundation 
prior  to  the  contractor  initiating  eabanknent  placeaent 
operations.  Others  present  were  Jin  Owen  and  Steve 
Eombeck,  SD-G,  Bass  Fonndilier  and  Wayne  Swartz  CBOBD-ED-G 
along  with  the  Besident  Engineer. 

2.  The  valley  bottoa  area  of  the  foundation  was  inspected 
in  detail.  Loose  and  dmaay  rock  was  narked  for  reaoval. 
Joints  that  needed  cleaned  ont  and  grouted  were  also 
noted.  Generally,  the  foundation  clean-up  and  preparation 
looked  very  good.  The  contractor  plans  to  work  over  the 
week-end  to  coaplete  the  cleaning  so  that  fill  placeaent 
can  start  Monday,  28  March. 

3.  After  the  inspection,  a  aeeting  was  held  in  the  BE’s 
office  to  discuss  the  inspection  and  placeaent  procedures. 
The  group  agreed  that  clean-up  and  foundation  preparation 
was  proceeding  very  well.  A  lengthy  discussion  followed  on 
the  aethod  of  placing  the  initial  lifts  of  aaterial  in  the 
valley  bottoa.  Much  concern  was  expressed  by  ED  and  CEOBD- 
SD  representatives  about  running  equipaent  across  the  rock 
in  order  to  aake  the  first  lift.  It  was  decided  to  end- 
duap  the  sandstone  rockfill  at  the  upstreaa  toe,  shove  it 
into  the  lower  aost  foundation  area  and  then  shove  the 
iapervious  ahead  so  that  traffic  over  the  foundation  rock 
would  be  held  to  a  ainiaua.  The  first  lift  of  iapervious 
will  be  coapacted  with  wheeled  equipaent.  Ke  went  back  to 
the  job  site  to  aake  sure  all  were  in  agreeaent  about  what 
we  would  do  and  where. 


4.  Project  geologist,  Mike  Nield,  is  anpping  the  foundation 
on  a  1  to  10  scale  aap.  Photo’s  are  being  taken. 
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SUBJECT:  TATESVILLE  DAH,  PHASE  II  COMSTRUCTION  18  JVpril  1988 

Twr 

1.  On  12  April  1988,  Hessers  Hombeck  and  Owen  visited-the  site 
and  reviewed  the  work  in  prosress. 

2.  At  this  tine,  placement  of  the  impervious  core,  and  the  up¬ 
stream  and  downstream  processed  sandstone  zones  were  at 
approximately  elevation  534.0,  and  r-ippins  of  the  slab  was 
in  progress  and  appeared  satisfactory.  During  observation 
of  the  impervious  core  material  placement,  it  was  noted 
that  the  scrapers  and  end-dumps  were  causing  what  appeared 
to  be  excessive  rutting  and  heaving  of  the  impervious  core 
material.  It  was  also  observed  that  an  8’'0  standpipe  had 
been  installed  5  feet  upstream  of  centerline  in  the  imper¬ 
vious  core  at  about  station  4+90^  to  top  rock.  The 
standpipe  was  reportedly  installed  to  contain  the  seepage 
in  the  foundation  in  order  to  place  the  impervious  core.  It 
is  understood  that  the  standpipe  was  placed  on  top  of  rock 
with  pea  gravel  around  the  base  of  the  pipe  prior  to  place- 
ing  the  impervious  material.  The  standpipe  was  apparently 
not  encased  in  concrete  at  the  base.  The  fill  height  around 
the  pipe  at  this  point  was  approximately  4  to  5  feet. 

3.  A  meeting  of  CEORH-ED-G  personnel  was  held  on  12  April  1988 
to  determine  if  there  was  a  need  for  revising  the 
specifications  or  the  remedial  measures  required.  Based  on 
QA  tests,  it  appears  that  most  of  the  impervious  core 
material  in  place  will  meet  the  specifications.  Of  the  ap¬ 
proximately  one  dozen  compaction  tests  performed  so  far,  all 
of  the  tests  except  one  were  within  the  limits  of  the 
specifications.  One  test  was  1/2  percent  over  or  2  1/2  per- 
sent  above  optimum.  Because  of  the  pumping  action  of  the 
impervious  core,  it  was  decided  that  a  scraper  would  be  used 
to  excava'te  a  test  trench  to  observe  if  damage  to  the  imper¬ 
vious  core ' material  due  to  traffic  loading  conditions  was 
occurring. 

4.  On  43  April  1988,  Messers  Franks,  Hornbeck  and  Owen  returned 
to  the  site,  and  specified  the  limits  of  the  test  trench. 
The  test  trench  was  located  on  the  upstream  side  of  the  im¬ 
pervious  core  at  about  station  5+00+.  A  visual  inspection 
of  the  trench  indicated  no  apparent  cracks  or  separations 
along  lifts  in  the  base  or  walls  of  the  trench.  The  scraper 
was  then  loaded  and  directed  to  make  several  passes  within  1 
to  3  feet  of  the  trench  wall.  Although  the  trench  wall 
would  heave  and  pump,  no  visible  sign  of  cracking  appeared. 
During  this  test,  however,  some  disturbance  was  done  to  the 
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in  place  core  naterial  due  to  the  turning  of  the  equipment. 
In  these  areas,  it  was  agreed  that-  the  fill  uould  be  recom¬ 
pacted.  Although  it  was  apparent  that  the  trench  walls  were 
not  damaged  due  to  the  compaction  effort,  it  was  also  ap¬ 
parent  that  the  trench  may  not  have  been  deep  enough  to 
penetrate  the  zone  of  core  material  that  was  causing  the 
pumping.  It  is  believed  that  pumping  of  the  material  is 
primarily  due  to  the  type  of  material  (silty  clay),  an  in¬ 
crease  in  pore  pressure,  the  material  being  too  wet  of  opit- 
mum  although  meeting  the  specifications,  possible  foundation 
seepage  outside  of  the  core  limits  that  are  not  being  pumped 
by  the  two  main  standpipes,  and  surface  water  ponding  be¬ 
tween  the  core  and  the  concrete  slab  in  the  processed 
sandstone.  It  would  appear  that  the  pumping  action  will 
continue  until  the  material  in  the  problem  area  is  either 
bridged  or  removed.  It  was  agreed  that  block  samples  would 
be  taken  on  14  April  1988  and  sent  to  ORD  as  soon  as  pos¬ 
sible  to  evaluate  existing  conditions  with  design  values. 

On  14  April  1988,  Messers  Coffman,  Fondelier,  Hornbeck  and 
Owen  discussed  the  pumping  problem  of  the  core,  the  use  of 
haul  road  fill  material  as  fresh  24"  sandstone,  the  location 
of  the  8"^  standpipe  and  the  preparation  of  the  random  fill 
face  downstream  of  the  centerline  of  the  dam.  It  was 
generally  agreed  that  the  results  of  the  impervious  block 
samples  would  determine  if  removal  of  a  portion  of  the  im¬ 
pervious  fill  at  the  center  of  the  valley  would  be  required. 
It  was  also  agreed  by  those  in  attendance  and  Wayne  Swartz, 
Geologist  (CEORD-G),  that  the  existing  impervious  material 
around  the  8"9  standpipe  and  the  shale  seams  that  required 
the  standpipe  should  be  removed.  Removal  of  the  shale  seam, 
and  exposure  of  the  foundation  would  then  permit  proper 
evaluation  of  the  source  of  seepage  and  provide  for  proper 
treatment.  The  use  of  haul  road  fill  in  place  of  24" 
sandstone  was  then  discussed.  Although  the  haul  road  was 
constructed  from  sandstone  from  the  rock  borrow  area,  the 
material  has  been  subject  to  severe  breakdown  and  contamina¬ 
tion  from  hauling  equipment  and  weathering.  A  visual  in¬ 
spection  .of  the  material  would  indicate  the  material  should 
be  used  as  .random  or  spoiled.  During  placement  of  the  haul 
road  material  some  pumping  was  noted.  Because  of  the  severe 
weathering  and  breakdown  of  this  material ,  and  the  concern 
with;  the  pumping  action,  it  is  believed  that  the  haul  road 
material  should  not  be  placed  in  or  be  used  as  24"  sandstone 
material. 

As  a  result  of  the  above  discussions  within  Engineering 
Division  and  those  with  ORD,  the  following  should  be 
revised. 

a.  The  8"^  standpipe  within  the  impervious  core  should  be 
removed  along  with  the  required  core  material  down  to 
top  of  rock  as  agreed  to  by  phone.  The  foundation  will 
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then  be  inspected  and  the  remedial  actions  taken  to  en- 
fsure  ,>hat  seepage  will  not  be  in  direct  contact  with 
with  corev^material . 

5 

^ block  sample  of  the  impervious  core  material  will 
be  t'aken,^  in  the  area  that  pumps  the  most  and  sent  to 
ORD  for  testing. 

c.  The  haul  rbad-'material  will  be  spoiled  as  agreed  to  by 
phone . 

d.  The  outer  face  of  the  random  fill  will  be  removed  as 
agreed  to  previously. 


Ceologist  (_/  Civil  Engineer 

Geology  Section  Soils  Section 
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CEORH-ED-GS 
MEMORANDUM  FOR  RECORD 


SUBJECT:  YATESVILLE  DAM,  PHASE  II  CONSTRUCTION 


18  April  1988 

T«^r 


1.  On  15  April  1988,  Messers  Deeds,  Turner,  Oshel,  Zimmerman, 
McDavid,  Boster  and  Hill  of  CEORH-CD  met  with  Messers 
Phelps,  Hornbeck,  Owen  and  Meadows  of  CEORH-ED^-G,  at  the 
project  site.  The  main  purpose  of  the  meeting  was  to  in¬ 
spect  the  area  of  the  8"^  standpipe. 

2.  The  foundation  in  the  area  of  the  standpipe  indicated  two 
small  leaks  in  the  area  where  the  weathered  shale  had  been. 
One  leak  appeared  to  be  exiting  from  a  clay  seam  ap¬ 
proximately  10’  upstream  of  the  previous  location  of  the  8"0 
standpipe  and  the  other  leak  was  at  the  upstream  side  of  the 
trench  near  the  contact  zone  between  the  processed  sandstone 
and  the  core.  It  was  .agreed  that  the  area  closest  to  the 
centerline  would  require  dental  treatment  and  the  area  of 
seepage  at  10’  upstream  of  the  centerline  would  require  a 
standpipe.  The  standpipe  will  be  placed  directly  over  the 
seepage  and  anchored  into  rock  with  concrete. 


3.  Use  of  the  haul  road  material  was  then  discussed.  In  gener¬ 
al,  it  was  agreed  that  the  existing  8’  of  haul  road  material 
would  remain  in  place  between  the  concrete  slab  and  the 
processed  sandstone.  It  was  also  agreed  that  the  remaining 
outer  surface  of  the  haul  road  fill,  however,  will  be 
spoiled  and  only  the  unweathered  sandstone  remaining  will  be 
used  as  24"  sandstone. 


4.  Cleaning  of  the  random  fill  face  was  in  progress  at  the  time 
of  the  inspection. 
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CEORH-CD-I. (1180)  21  April  1988 

MEMORANDUM  FOR  RECORD 

SUBJECT:  Trip  Report,  Yatesville  Lake  Project,  KY, 

Contract  NO.  DACK69-86-C-0039 

1.  On  15  April  1988,  H.  P.  Oshel  visited  the  subject 
project.  David  Deeds,  Joe  Turner,  CBORH-CD,  Steve 
Hornbeck,  Jerry  Phelps  and  Jim  Owen,  ED-G  were  also 
present.  The  purpose  of  the  visit  .was  to  inspect  and 
discuss  the  excavation  to  rock  and  to  assess  the  water 
problem  referred  to  in  my  trip  report  of  13  Apr  88. 

2.  The  contractor  had  excavated  through  about  8  feet  of 
impervious  embankment  down  to  foundation  rock  and  removed 
the  shale  seam.  The  cuts  through  the  impervious  were 
vertical.  The  excavation  was  approximately  15’  x  15*  or 
slightly  larger.  Water  was  seeping  in  through  the 
sandstone-shale  contact  along  the  upstream  face  of  cut, 
parallel  to  the  t  of  the  dam  and  at  2  places  along  the  cut 
face  running  up  and  downstream.  The  larger  of  these  seeps 
was  producing  about  l/2ipint  of  water  per  minute.  The 
original  stand  pipe  was  about  a  foot  or  so  from  the  larger 
seep,  and  set  into  a  shallow  depression  with  rock  around 
the  base  of  the  pipe. 

3.  At  a  meeting  in  the  RE’s  office,  it  was  decided  to  set 
the  8  inch  pipe  over  the  larger  seep  place  dental  concrete 
around  the  pipe  and  the  shale  cut  face.  ED  wants  to 
isolate  the  impervious  from  the  seeps.  Perhaps  the  most 
critical  item  is  replacing  the  impervious  embankment  so 
that  we  have  a  tight,  uniform  fill.  This  was  discussed  and 
decided  to  cut  the  impervious  section  back  at  no  flatter 
than  1  on  1.  The  right  side  is  on  rock  and  the  upstream 
face  is  on  the  transition  contact  which  should  not  be 
disturbed  and  this  cut  will  be  left  near  vertical  and  the 
material  tied  into  the  existing  fill. 

4.  The  placement  of  fill  from  the  upstream  haul  road  to 

the  sandstone  fill  was  discussed.  Some  felt  that  the  haul 
road  material  did  not  classify  as  rock  fill.  We  will 
remove  some  of  the  material,  place  some  in  the  downstream 
random  section  andtwhatiis  appropriate  in  the  upstream 
sandstone  fill.  - 


5.  No  safety  violations  were  noted. 
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MEMORANDUM  FOR  RECORD 

Subject:  Yatesville  Lake,  Right  Abutment  Slide 

27  February  1989 

Mr.  Owen/5231 

'  ‘  S'of 

1.  On  23  February  1989,  Messrs.  Gopher  and  Porter  of  CEORH-ED-D 
and  Phelps,  Owen,  and  Hornbeck' of  CEORH-ED-G,  met  with  Zimmerman, 
Me  David  and  Boster  at  the  site  to  discuss  the  above  subject. 

2.  The  slide  area  in  question  is  located  on  the  right  'abutment 
upstream  from  the  centerline  of  the  dam.  The  primas-y  jsind  secon¬ 
dary  power  supply  lines  for  the  intake  structure  presently  passes 
through  the  toe  of  the  slide.  Based  on  current  field  conditions 
it  would  appear  that  the  slide  is  moving  along  tJie  top  of  rook 
and  if  the  slide  should  continue  it  may  block  the  rock  paved  gut¬ 
ter  on  the  right  abutment.  A  small  slide  was  noted  in  this  area 
during  construction  of  the  embankment  and  the  surface  of  the 
slide  area  was  reworked  in  an  attempt  to  prevent  further  sliding. 
Rased  on  contract  drawings  ,  the  original  alignment  for  the 
power  supply  lines  for  the  intake  structure  would  have  been 
through  the  initial  slide  area,  however,  CEORH-CD  relocated  the 
power  supply  lines  upstream  of  the  initial  slide  area  in  an  ef¬ 
fort  to  prevent  possible  damage  to  the  lines.  Because  of 
saturation  of  the  overburden  slope  on  IS  February  1989,  the 
limits  of  the  original  slide  area  has  expanded  and  the  power 
supply  alignment  is  now  endangered. 

3.  A  review  of  the  site  conditions  indicated  tha.t  the  best  pos¬ 
sible  alignment  for  the  electric  lines  would  be  as  shown  on 
enclosure  1.  This  alignment  would  require  the  proposed  power  line 
be  placed  below  rock  and  encased  in  concrete.  Excavation  into 
overburden  may  require  shoring.  Because  of  this  alignment  change 
at  least  one  new  manhole  would  be  required  and  the  power  supply 
lines  will  probably  have  to  be  spliced. 
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FOWDATION  REPORT 
BLAINE  CREEK.  KENTUCKY 


YATESVILLE  LAKE 

0  AM  AND  APPURTENANT  WORKS -PHASE  I 

STRUCTURES 
SECTIONS  AND  PROfTLES 


LEGEND 
i  1  AltUVIUU 
I  -  1  UONOMCAHCIA  FOftMATICN 
'f  I  COKCUAUOH  FCftUATlOM 
iiiilS  AUeCMCNV  CftOUP.  eREATHiTT  FORUATIOnI 
■H  ROTTSVtllC  GROUP.  ICE  FORMATION 


atatutc  'tries 


u&  ARHr,  HUNTINGTON  QSTRICT 
CORPS  OF’  tNONtCaS _ 


FOUNDATION  REPORT 
BLAINE  CREEK,  KENTUCKY 

YATESVILLE  LAKE 

OAM  AND  APPURTENANT  WORKS- PHASE  B 

REGIONAL  GEOLOGY  MAP 
LITHaOGY 


Lr 


EXHIBIT  NO  4 


\  i 


M>0*ftC6l0N  v.- 
STUDY  AftCA-x 


W  T  X  I 

0\  LAWRENCE  CO  > 


CARTER  CO.\2V 


V  *  /  \  V  ^  ''X. 


<h 

r 

'^1. 


W  '  \’ '  ■ ' 

V-"  ^  ^  ^  J-s,  - 1'  j  \ _ 

JNAL  AXIS  MORGAN  CO.  J  ^  V  ^  ^  -yX 

INAL  AXIS  - _  r  1  '  •  I  J  1  "t  '~ 

L  FAULT.  NALL  ANA  ».»„•„  /  \ 


‘  —  ANTICLINAL  AXIS  MORGAN  CO. 


SYNCLINAL  AXIS 


NORMAL  Fault,  8ALL  AND  BAR  ON 
OOWNTHROWN  SIDE 


STRUCTURAL  DOME 


BOUNDARY  OF  ROME  TROUGH 


“  — —  CONCEALED  FAULT 
MHItKlL 


'•  ssss,;.-;  s  >  «!,•*"•>• ».. 


}.  MANIC  Itf  M  Ifn  riuiiii  Ntt  Sill, 

nu  IIKIIII  UKKtCil  M  ICMRIC  MlIf.lMl 


Xr^‘^Tm/Y 

G  O  F  F I H  CO  ^ 


MAGOFFIN  CO 


t  M*^NieiVN  «tTi(iiut,fuiin.u»cir  lanuM 
i^yNt.Ul.WIIRI.KUM.AM  mh  CtWtMS 
fUTfCXT.  rtlC(,tC..(  L.lltKiM  C.  NO^t  B  1 
imxcdc  laniitaiittt  inn  itjj.am  i  ir  i. 


4  MMcmi  CMTM  vfttnt  iiu  If  m  mi  ant 
» i»i(M  mT»etT.mii«.j.i..»)o  imH^M  .mm 


.  «o!!ty-22®^‘ 

•  *ili^  \  ^ 


j^Sjat.'iS.S^ - flovd  cV  '. 

\  \ 


■  ■  ■■  y<X  ^  /  •OXp  CO  X  t 

V  '''fe 

w  4- M 


tE6CWP_ 

JMT  msM  IT  Cil 


-  l»NM»  UMM  rC*XU*CS  tTOTHttS 


-  M««  AlTiTuOC  UXU  riUl.*U  *1  (ill 


US  ARMY,  HUNTINGTON  OiSTfttCT 
CORPS  Of  EWGtNeENS 

FOUNDATION  REPORT 
BLAINE  CREEK,  KENTUCKY 

I  YATESVILLE  LAKE 

DAM  AND  APPURTENANT  WORKS- PHASE  2 

52,;'—  REGIONAL  GEOLOGY  MAP 

STRUCTURAL 


EXHIBIT  NO  S 


YATESVILLE  RESERVOIR  PROJECT 
GENERALIZED  GEOLOGIC  COLUMN 


SCALE  r'='50’ 


CXKI81T  NO  9 


.-wn-w.rrr“ 


gXtcetT  Ntt 


0 


Q  aairh>^<y*r»i.*«i  i.i  .,^1*1.1-.^^ 


■  ■»«>■> 


I  I 

? 

8 


0 


0 

0 

a 

g 

a 


EXHWTN0I3 


«»S0  C«00  V  90  5*00 

iliiiiiiiiiiiiiil.il 


SECTION  -  A  LINE 


ir  orsTRtAM  or  Oiui  ctMTcxuc 


SECTION  •  C  LINE 

CMJHCtKTtALMC 


»  LINE 

rfCCNTtMJHC 


Z 


I” 


UAJOft  CftOOT  TAKtS  fM  L««AA  rOOT 


nt») 


•J  !•  1*  «•  OVUX 

(CVtVI  (CWlVl  KW'LF) 

_ ce«»s  cf  twiirfw 

fOUNOATION  REPORT 
BLAINE  CREtK.  KENTUCKY 

YATESVILLE  LAKE 

0AM  ANO  APPURTENANT  WORKS  -  PHASE  E 

CURTAIN  GROUTING 


GENERAL 

I  EXHIBIT  NO  14 


YATESVILLE  LAKE 

0AM  AND  APPURTENANT  WORKS-PHASE  1 

CURTAIN  GROUTING 

A  LINE-STA  1+20  TO  3+85 


SCALE. 


CURTAIN  GROUTING 
C  LINE  STA.  1  +  20  TO  3+85 


W//  / 


exH^e  T  NO 


KAN  V«W 


TW  MOC.  PRMCnft  no*  KOMS 


NOTtS 


FOUNDATION  REPORT 
BLAINE  CREEK,  KENTUCKY 


YATESVILLE  LAKE 

DAM  AND  APPURTENANT  WORKS -PHASE  S 

SLURRY  CUT-OFF  WALLS 


12-06.  GRAPHIC  LOGS  OF  BORIMGS 


Hole  No.  Purpose 

C-114  Establishing  founding  elevation  for  spillway  bridge 
abutment,  foundation  42. 

C-115  Establishing  founding  elevation  for  spillway  bridge 

inclined  leg  foundation  42. 

C-116  Establishing  founding  elevation  for  spillway  bridge 

inclined  leg  foundation  #1. 

C-117  Establishing  founding  elevation  for  spillway  bridge 
abutment,  foundation  41. 

EX-1  Determine  the  extent,  orientation  and  severity  of 

broken  zones  discovered  in  the  dam  foundation. 

EX- 2 
EX- 3 
EX-t 
EX- 5 
EX- 6 
EX- 7 
EX-8 
EX-9 
EX- 10 
EX- 11 


CG-1  Determine  areas  and  formations  of  grout  takes,  and  the 

effectiveness  of  the  foundation  grout  curtain. 

CG-2 

CG-3 

CG-4 

CG-5 

CG-6 


CG-7 


Location  of  Exploratory  Holes 
C-114  thru  C-117 
(spillway  bridge  foundation) 


(£,  V.C. 

iW-.T,  i 

>  C  COUTH  JT. 


-o'-oa'-srsucw 

BRVOOt 


A&07.  ^  — u  I 
COHTR.JT 


CcomKjT.  p-aA77tE.Rtti  HOVt  \.OCAT»OW^ 

SUCOi  t  jrov*; 

KEY  PLAN 

Sca\.e;  r  %^o’-o* 


oouiH.jT.^  4LX11P' 


schedule  of  drilling 


MO\.t 

HO. 

A?PBOX 
70P  Of  WOVt 
tWtV 

KPPBOX 
TOP  Of  HOCK 
tu^v. 

bottom 

tv-tv. 

C-UA 

097 

i  699 

690 

C-VV^* 

690 

!  690 

6A0 

C-WA  » 

692 

669 

6A0 

0*\\7 

690 

679 

690 

AV.\.  BOHXHO^  A  '  \HC  A  %\ZZ 

*  '*0'-^  BUTTCRT-O  30»  \h  tut 

OVHtCTVOH  SHOWH,  "'• 

LEGEND 

•  I?  TO 

»  tUI^TVMO  CORt.  BORlHOS-SEE  DwG,  |C3^, 


12-06.  CHAPHIC  LOGS  O?  B03ISGS  (conM 

Location  of  Escplorator?  Holes 
EX-1  thru  EX-11 


c~iii 


Damac  log  |  sotisctos  distsict 

V  »*dncx 

Xzitsville  U»3lc,  Xy.  Phase  1! 


iDeptfc  Pe&l  flee 


6S1.1 

649.0  4S 


687.9-685.4  SILTST0S2,  n. 
hard.  sray»  clay  filled  ver. 

It.  0  687.9-685.7.  a.  wd. 
685.4-682.7  SHALE,  soft,  fira} 
a.  vd..  bln.  9  684.7-682.7 

_  100 

1682.7-881.8  SHALE,  s..  dk.gr 
teafb..elaot  fos..  bkn.  ^ 

681.8-680.2  ClAYSTOXE.  s.,r.  -22- 

»br.to.gr..,.vti..  tV.ai  ■  ~- 

^0.2-679.5  SHALE.  s..dk.gr. 
:^79.^-678.7  SILTSTO.NE.  o.hTT]  r. 
)678.7-678.5  CUYST0Xg.5..br.  wd.., 
fe78. 5^67 7.8  COAL. ;bk7 ,  ^ly  •  • 
6)7.8-674.3  SILTSTONK. 
gr.  sandy 

v674.3-674.6  COAL.  bk..shaly 

674.6- 669.9  SA.\0ST0XE,  a.b.. 
It.gc..  f.  to  a.  grained. 
x-bd.«  aic.  bd.  pns.  at  boCCi 

^69. 9-664. 6  COaL.  blc..shalv'~ 

669.6- 663.3  SHALE.s.,  gr. 

inebd.  slltstone  9  668.3-668  6 

668.9-669.3  -12^ 


663.3- 6S6.3  SA.NDST0WE,  a.h., 

f. -B.  g«»  x-bd..  carb. 
partings,  gradational  v/  a. 

g.  at  bottoa  and  f.  g.  at 
top. 

fer.  stained  9  657.1-656.8 
inebd.  shale  9  660.9-661.2 

656. 3- 655.6  COAL,  bk..  block 

655.6-654.4  SHALE.  S.,dk.g., 
»carb..  coal  stringers. 

654.4- 648.2  SAXOSTONE,  a.h. 7 
It.  r.r.,  f.-c.  grained,  occ. 
x-bd..  carb.  partings. 

ver.  Jt.  9  654.1-651.9 
^intbd.  siltstone  0  654.4-654 


>|.OL4.3b.O 


b3.2  5.2  K.2 


98 

10 

13.3 

5.2 

.:45 

100 

11 

is.4 

a. 

;20 

llt.gr., 

yer.  nod.  9  648.4 
BOTTOM  OF  HOLE 


PftOiCCT  iHOkC  NO 

'  Y^-tevvtUe  lake  Phare  11  »  C-I14 


>bl>)h.  C-llS 


C.H% 


C*1I6 


18  36  pucvious  eciTiows  *«i:  oeieuCTc 


I  Hi'  I  Tk«> 


C.  Tl'/ 


K»l«  Ho. 


I  Cj 


>  -  -  -  DIVISION'  '  ^ 

DRILLING  LOCr  ohib  River  Divlsloa 

1.  WIOJtCT  ,  w.  . 

Yatesvlile  Lalca»  Phase'll 

2.  LOCATION  .  • 

Sta.  5+53«4,  at  canter  line 

%.  ONILLINC  A6ENCY  -  --  ^  ^  ^ 

Boyles  Bros.  Drilling  Co. 

«.  MOLC  NO.  M*  IMf«)  ~ 

s.  MAwe  OT  ONILLCN  ~ 

-Cody  Nlendorf 

*.  OINCCTION  Of  HCLC 

JQvcatical  f^iwefciwco-  -  '  a«a  aaomvcnt. 

>  7.  TwicKNgsspy  Oi»CA»u»oeM  2.0  rock  not  saapled 

•.  OC^rK  SNILLCO  INTO  NOCK  3.4 
»  TOTAL  OgNTMOK.MOLC 

■■  tLCV.T.  J  0€.T-  Liocol 


INSTALLATION  '  ' 

<Honcln8ton  District 

’  >0.  s«gg  AND  TYNE  OK  aiT  V'  dt. 


Ilg^NANUFACTURCirS  OESICMATION  OF  ONILL 


1).  toy  AL  n0>  OF  OVEN.  ^  '  |0»tTw«»eo  lWNO>«rON*CO 
,  •UAOENSAMALeSTAKe*2! 

■  »*•  TOT  AC  NtfMtCN  CONE  SOXES  y 

IS.  CLCVATION CNODNO  WATCN  '  S22.4 

-ISTANTCO  ICOHALCrCO 

i«.OATCHOLe  I  i  ...  ....  ........ 

s  j-»24-87  ■  9»24-87 

.  l7.-gtgVATIOM  TOF;  Of  NOLC _ 525.2 _ ^ 

*  I*  YOTAL  CONC  NCCevgUY  rON  OOAIWO  loot-  ~ 

.  IF  StCNATyUCOFIlISfeCTON  -  V~ 

_ 


FNT  I  NO'  I  mMhtrlri^  nc.,  if 


Rock  Rot^saapled 


Roller  bit  vas  used 
frota  top  o£  rock  to  2\ 


Sandstone:  nodcratcly  ban 
light  gray,  aedlua  gralnec 
occ.  ale.,  occ.  X*bd. 
aleaceous  bedding  plane 


broken  plane 

broken  zone  (aod.  bkn.) 


Run  J! 

Tape  depth* i 
Hun  length* 
Recovered. . i 
Loss . 


broken  zone  (ood.  bkn.) 


'  w.itcr  return:  It.  gr. 
lOOZ 


Bottom  of  Hole 


Pressure  Test  Data 
521.2  -  517.8:  0.27  d 


gauge  pressure  at 
surface  5  psi 


7?*^  18  36  f  NCVIOUJ  IWTIONJ  AN*  OS$OLCtC< 


^AOJECT  jHOLC  NO. 

'  Yatesvlile  Ukc.  Phase  11  '  EX-l 


-HotKHa.  EX-2 


SHCCT  ^ 

or  2 


DRILLIKC  LOG 


OtVISiOM 

Ohio  River  Division 


I  INSTALLATION 

Hunclogton  Diatrlet, 


\w»ojecT 

Yatesvllle  Lake*  Phase  11 


LOCATION  ^ 

sca.  S-f44.9,  42«A'  upstreao  of  centerline 


size  AND  itPt  or  fiT  4”  (iiataond  core 
.  BATwm  “ 

TBM 


».  ONILLtNC  AeCNCY 

Boyles  Bros.  Drilling  Co. 


HANur  ACTUKCK  s  oesiCNATio<*  or  OeiLC 
crock  taounted  Longyear  44 


•UNOCN  SAHreCS  TAKCN  { 


™N%‘° 


|V-NANC  or  OAILLCN 

'Cody  Nlendorf 


14.  TOTAL  Nuutee  coRC  aoxes' 


t».  CCeVATICN  6R0UN0  WAT£R 


|4.  omecTioN  or  molc 

(X3vcAyiCAL  Qinclimco, 


_  Ot«  »AOM  VCNT. 


J4.  OATC  MOLC 


I?  TwcKwtstdrovcRauRecN  2«0  rock  not  saaplod- 


19  CLCVATtON  Tor  or  KOLC 


525.1 


•  CCRTM  CRILLCO  INTO  SOCK 


I  TOTAL  CORtRCCOVCRT  rON  OQRInC 


9  TOTAL  OCRTN  or  mOLC 


SICNATURC  or  INSeCCTOR 

y//Ar  r 


100 


CLeVATtONj 

52S.4 


8e*TH 

iLi_ 


%COR< 

necov. 

tnt 


ReNARKS 
(Dtinuti  INt*.  Ml*.  I***.  *1 

*i<..  i(  Hintii<»fiO 


1  J 


Rock  not  saaplcd 


Roller  hit  was  used 
froa  the  top  of  rock 
CO  2.0*  depth. 


UiJ _ 


Sandstone;  nodcrotely  hard, 
lighc  gray*  acdlua  grained, 
occ.  elcaccous*  occ.  cross 
hodded* 


bedding  ptanu.  bk.  coated 


I  Box 

\n 


Run 

Tape  depth. . .6.9 
Run  length. . .4.9 
Recovered. . . .4.9 
Loss. . . . 0.0 

water  return  was  It. 
gray  0  lOOZ 


6-q 


Box 

n 


isiao- 


517.2 


taech.  broken 


atcaccous  bedding  plane 


100?_ 


micaceous  bedding  plane 


Box 

#3 


»K»T  2 

oV  2  ?HtCTi 


DRILLING  LOG 


0«VI»ION 

Ohio  River  Diversion 


lINtTA.VATlOK  • 

Huntit  igton  District 


I.  ^AOJCCT 

Yaresville  Lake. 


Phase  II 


AMOTtPe  or  (IT  4"-idlataond  core 
II,  'BAT.jMTWTtlTXIfOU  iH5*ki  (TSti  *<  «1L>  '  " 


|:7  Coc  aWon 

sta.  5-f44.9,'  42.4*  upstreaa  of  centerline 

)  ORILVINS  AGCMCY 

Boyles  Bros.  Drilling  Co. 


^BM 


12.  MANUfACTUSeirS  OeSiCNATION  or  oeikw 

truck  Boonced  Longyear  44 


«A*wn 


EX-2 


-N/A-- 


■-N/A__ 


NAME  or 

Cody  Niendorf 


14.  TOTAL  NUUfCS  COSE  SOXEC 


19.  CLCVATIOM  OAOUNO  WATER 


4.  OIRCCTIOM  or  HOLE 

Q)vCAriC«L  r^lNCLIwtO^ 


.  oce.  aaom  vcat. 


t«  OATEMOLE 


itr ARTCO 

9-24-87 


IcoMAkcrco 

J  9-24-87 


7  THieKwC99oroveR9UA0CN  2.0  rock  noc  sanpledi 


17.  Clcvatiow  Tor  or  hole 


•  OERTH  OftILLCO  INTO  SOCK 


!•<  TOTAL  CORE  RCCOVCRV  rOR  OORINC 


«.  TOTAL  OCPTM  or  Moce 


I*.  SICNATORE  or  IHtf  ECTOR  . 


elevation] 

S25.4 


oeptk 
llO  V 


\corE 

RECOV* 

CRY 


REMARKS 
^Otmu^t  fMtf.  wttt  t«n,  4»t<h  •/ 


5lit.2- 


>  J" 


SjULA. 


Sandstone;  (cont) 

broken  bedding  plane 
broken  bedding  plane 

Botcoa  of  Hole 


{Box 

#3 


Run  f2 

Tape  depth... I '.9 
Run  length. ...5.0 

Recovered . 5.0 

Loss . .  .0.0 


rressure  Te.Rt  Data 
interval  flow 

(eU  (i*fa> 

518.2  -  511  J 
520  I  -  513.2  0.0 


gauge  pressure  at 
surface  was  5  psi 


7?^  18  36  PREVIOUS  fOITlONS  ARE  OSSOLCTE 


*'rRAV«tVCFVTT 


YatesvlUc  Lake,  Phase  IT 


FX-2 


IS«C17  I 

Cfeltf  aivcr  Olyitfog  t  Bssslsgteo  Oisti'Xgg  far  2»«t» 

•->'  ^  '  *  iK.ust rr*c~c^ err  4*  cisaoed  core 

Yasenrillc  l^fcc.  gSasc  11  JBdfl 

s^^l^^rrnry^tre**  J  «««:  ji4-i - : — :: — ^ — - -J 


gS7lcg=3rc*»  Drllltot  €»* 

^  5  EX-4 

~  ----- 

Ctoir  Sieaiorf 

*_  SB*t$7«Sia  C»  «*Ct< 

^2***^***^  «»T- 

y.Ti»«:»«»c*o»t#»»<sc»  ?.o  r<9<k  eot 
I.  SC«T«<'e«&tC»BVTO*9£«  10.1 
>.  T97A1.  eC^K  c*  mCCC  12.1 


{  Tcvck  3scsg<d  toojTear  4i 

«|HLTSTM.«5rc»eiftifc  *•*•*••*»  5 
^  patgcw  t4^»w  **<c*  I  2/a  i 

|t&.c&ty*T»c^«'W9B>««wArc«  522.5 


ff«MSC9 

i  9-25-37  a  9-25-87 


Jn,  €tz^*T»9"  Ta»o»  wate _ 526 

■|t«.ycT*tca»g«cc9rf  7  701  »ot»s 
jffL^eursMxe^  ««s9tCT9*/  ^ 

i  -f,?yy  (' <^/// _ 


CLCVATtOw]  S<9Tm!cC» 


tM 


^C&AjtftflCArMNC'  HATCffiilU 


I  Rock  cot  sssplcd 


I^eotc  •SXO*  UCaiAACS 

*CCOW<  SA««%C  0MMp.«f«MW-wr)^MW 
crv  *3. 


-  Roller  bic  *t»s  used 
froB  the  to?  of  rock 
to  2*  depth. 


Ssadstcse;  soderotely  hard, 
sedlca  graiced.  li^t  gray  t< 
greenish  gray.  oec.  oicaccou-  , 
occ.  cross  bedded. 


broken  bedding  plane 


Run  #1 

Tape  depth....  6.8* 
Run  Icgth.....  Ai.8' 

Recovery . 4.8* 

Loss . 0.0* 


J  Blcaeeous  bedding  plane 


Water  return:  It.  gray 
9  lOOZ 


Tf  ’’f  -  Sandstone:  eoderately  hard  1002 
CO  soft*  aediua  grained, 
brownish  gray,  poorly  ceoent  ;d. 

^broken  (poss.  oech.,  aod.  bk 


Sandstone:  eoderately  hard 
cedius  grained,  light  gray  t 
greenish  gray.  occ.  sicaccou 
occ.  cross  bedded, 
broken  zone  (0.5*  eccb.  spin 
loss.  Bod  bkn.) 
aicaccous  bedding  plane 


Bottoa  of  run  #1 


D21LL2KS  LOG 


?atesvU2e  take,  ?S:aae  11 


».  Sa«SkW««  ««C«CT 

Soylca  grca>  Dzlllisz  Co. 


Cody  yiesdorl 


tS.  TOTM.  IMO.  evC^  40«»V«*C9 


Rock  not  saspled 


sediua  grained*  nght  ^say 
Co  greenish  gray*  occ. 
sieaccous*  occ.  cross  bedde  ! 
bedding  plane*  Iron  stained 

broken  zone  (soderacely 
broken  vlch  carb.  coating) 


Roller  bit  vas  used 
froa  cop  of  rock  co 
1*  depth. 


Tape  depth. 

.6.5 

Run  length. 

.3.5 

Recovered. . 

.3.5 

Loss . . .  .0.0 

bedding  planes 


vacer  return  vas  It.  gr 
e  lOOZ 


7?*^  1836  ^nevioos  COITION*  ARC  OCtObCTC 
rr/Jxvttoce.v7> 


Run  #2 

Tape  depth. ..9.7 
Rur  length. . .5.3 
Recovered. ...5.3 


I^MOJCCT 

Yatesvllle  Lake,  Phase  11 


Ohio  River  Dlvlsloa 


Rock  not  saeplcd 


roller  bit  was  used 
froa  top  oC  rock  to 
2.1'  depth. 


=  I 

- ^^Sandstonc:  taodcratoly  hard 

-  jvjbediua  grained,  light  gray 

“~Z..^ _ b'  jf-o  greenish  gray.  occ. 

“  l|  loica'COM^,  oCC.  cross  beddfd 

^  1  Ljcddlng  plane 

I  -  I  ^poorly  ceaented  and  vuggy 

I  I  i  sandstone  with  O.l'  loss 

j  ^  U  !  doc  CO  acchanlcol  treakage 


I  5_* 

! 

* 

.ii2^  : 

7— : 

jasA_J  d- 


iL—iroo  stained  bedding  plane  | 


Run 

Tape  depth. , .fi.8 
Rim  length. . .4.7  ! 

Recovered. ..  .4.6 
Loss. . 0.1 

100?  water  loss  @  6.7*  ; 

water  s.ee?agc  at  suriaC 


J  broken  plane 


J  I- 


oeidlng  plane,  iron  staincp 
broken  rone  (aodcratcly  j 
broken,  scat.  hk.  coating.! 
with  0.3*  lose)  1 


broken  plane 


EHG  FORM  ,836  paev'Ovts  cc'TiONS  aac  oesoicte 


Run  ^2 

Ya^  depth. .  .12.3 
Run  length. . . .3.3 
Recovered. . . . .5.2 
toss . 0.3 


jHOtC  NO 

ivl'lc  Lake.  Phase  TI  '  EX-7 


'rMA’**UCf'*T> 


i  I H I  i  m  1 1  m  1 1 1  n 

J 


18  36  P*€vicyj  COJTtOKJ  A«e  OBSOttTE 


Yatesville  lake,  Pha&e  II 


not*  wo.  Ey-8 


DRILLING  LOG 


OtVOiON 

-  Ohio  River  Dtvtsion 


IMiTALLATlOW 

Huntington  District 


okcct  I 

3  (KCCTS 


^AOJtCT 

Yatesvllle  Lake,  Phage  11 


».  $tie  AMO  TYog  Of  otT  4"  diaaaond  core 


!.  LOCATIOM  M 

stut.  5-^94. 2,  1.3*  upscreaa  of  centerline 


&XruM  ro4~ki.cV‘^TfOM  in^uHlTtiU ^  ml.} 

■JKt, 


y,  OMiVkINO  ACCMCY 

Boyles  Bros.>Prilling  Co. 


u  wANurAcruACfcs  oesiCNATioN  or  OKiLb 
truck  counted  Longyear  4i 


f)  TOTAt  NO  or  eVCff.  jO«»TWNOCO  .ONOISTWAOeO 
aONOtW  SAurtC*  TAKgN  I 


[%.  NAMt  or  ONtLVCA 

Cody  Slendorf 


t«.  TOTAL  Nuwoea  cohc  eoxes 


IS.  CLCVATIOM  CAOUNO  WAYCA 


oiAccTioM  or  NOue 
23vC*ViCAL  niNCHNSO,, 


,  Oe0..rffOM  vCAT. 


IS.  OATC  HOLS 


isr  AitTCo 

I  9-28-87 


TMicKNessoroveAOUAocM  2.0  rock  not  saaple^ 


IT.  CLCVATIOM  Tor  Or  HOLC 


ceoTM  oftiLteo  INTO  aock  20.0 


to. TOTAL  core  ACCOVCAY  rOA  OOAINO 


It4  SICNATCIAC  O^NSreCTOA 


|>.  TOTAL  OCf^TH  cf  HOLC 


ATCIAC  OIMNSI 
2^^ 


ctevAtioN 

5?6rl 

oerfM 

-Qfc- 

LtOCNO 

CL  ASSiriCATION  or  HATCAIALS 

4 

%coAe 

ACCOV. 

80X  OA 
JAMALC 
NO 

I 

1  _I 

Rock  not  sd&plcd 

524.1 

523.8 

Sandstone:  Doderatelv  hard 
aediuB  grained,  light  gray 
to  greeninsh  gray,  occ. 
nicaceous*  occ>  cross  bedd’ 

bedding  planes 

523.1 

cl 

Box 

91 

5-??  .ft 

bedding  plane 

5“ 

6— 

519.4  . 

-E 

bedding  plane 

.S12.-.Q_ 

7— 

.lOOi 

: 

8~ 

1 

1 

Box 

n 

517.3 

■ 

broken  plane 

■ 

9-^ 

1 

1 

516.2 

1 

1 

broken  plane 

1 

10  “ 

acmaaas 

flM«,  rnai^t 

•!<  /  II 


Roller  bit  was  used 
froa  top  of  rock  to 
2'  depth. 


Run 

Tape  depth. ..7.1 
Run  length,. .5.1 
Rccoveiy. ... .5. 1 
Loss. . 0.0 


PAOiCCT  [nOLCNO 

Y.'itesville  Lake,  Phase  II  '  EX-8 


'•r.<A««IVCWfT> 


POSS. 


OSIIUHC  LOC 


n»i>w».  EX«10 


C*VtSlON 

DRILLIKS^OC  Onto  River  Division 

INtTAbLATION  inttl  ^ 

Huntington  District  or -3  s«ccts 

«.  WtOitCT 

'fatesville  Lake.  Phase  XX 

*».  stxe  AMO  TTAc  a.r  V*  dlaaond  core 

iTBXtLMlM 

TBM 

Z.  LOCATION  ICtr4m4M  *r 

sta.  6401,  1*  downscreaa  of  centerline 

(2.  KANUrACTUffCA’S  etilCNATION  or  CAILL 

truck. sounted  Longyear  44 

>■  CKILLINS  ACtNCT  ^ 

Boyles  Bros.  Drilling 

•J.  TOTAL  NO.  or  ovt*.  io«*TMN»eo  ,  vNO«*fll«»CO 

*•  NOLC  NO.fA*  •fwan'a*4k***iirM«! 

EX-10 

^•OAOtN  SANAttS  TAKCM  1  J 

14.  TOTAL  wvHtcNceAc  aoxes  6 

».  MAHC  or  ONILLCIt 

Cody  Niendorf 

IS.  CLCVATION  CAOUNO  NATCA  622 .4 

».  OlACCTISN  or  KOLC 

X*avCNrieAb  n«Nefc.N«o^_,„,„ .  nee.  rMouvraT. 

ItTANTCO  ICOwAkCTCO 

it-OAitHOLt  1  9.29-87  :  9-29-87 

>7.  CCCVATIOM  TOA  or  NOLC  526.2 

7.  rMiexNessorovcAtuftccN  2.0  rock  not  sasplc 

»  ccATK  caillco  IMT9  noex  20.1 

»«.  MNATUAC  or  IN7AXCTOA  y 

<  c-  <yy^/ _ 

*,  TOTAL  CCATm  0*  MOLC  22. 1 

cievAric**] 

30ir,2 


et»TN 

20 


^co*e 

«ecov. 


KCMAAKS 

(DiUHiH  Mfw  t»Pt.  4*ms  «/ 

alt.,  II  tlnnilft^ 


.mji 


Shale:  (cone) 


Siltstonel'^sof t‘  to  ebderatq 
hardi  light  brovn*  clay 
filled  fractures^ 


Box 

te 


Run  #4 

Tape  depth. .,22.1 
Run  length. . .  .4.9 

Recovered . 4.6 

Loss . 0.3 


22  J 


Sandstone:  soderacely  hard 
light  gray,  sedlua  grained 


Bottoa  of  Hole 


Pressure  Test  Data 


23  J 


24  J 


Interval 
(cl) 

522.2  -  504.1 

519.2  -  504.1 

514.2  -  504.1 

509.2  -  504.1 

gauge  pressure  at 
surface  5  psl 


riov 

(cfn) 

2.2 

2.1 

2.0 

1.9 


^  .  |0IV>»|OM  .  - 

DRILLING  LOG  |  ,chio  River  Division 

I.  ^CJfCT 

Yasasvllle  Lake,  ?hasa  II, _ _ 

sta.  37*  upstreaa  ot  cencerllftc 

I^OMILUNGACCKCT 

"'Boyles  Bros.  Drilling  Co. 

K  KOkC  MO  (At  «n  4r«»*i4  KfUl 

tflA  t/tt  I  11 

^  NUte  or  ORIkt.CM 

Cody  Niendorf _ 

OtRCCTlON  or  KOLC 

JQvCMTicri.  p»a  vCAl 

T. TwicKNtoor ovtRtuROCM  2.0  Tock  tiot  saepl< 

»  CCMTM  CMItUCO  IMTO  ROCK  19.8 _ _ 

f  TOTAL  St»TH  or  MOLg _ 21.8 _ 

eitvALO.!  oclxktclJ  CL.t.inc.i.o-or-TTT: 


,  •  Holt  No.  SX"11 

hm»talla7>cn  '  '  jsMetT  2 

Hootlngtoa  -Dlscrict'  o>-  3  tmcc 

’  to.  »ze  AND  Tvre  or  tir  4"  dlaaond  core 

■ _  TBM _ 

•2  HAMurACTURCR'S  OCMONATlONOr  CRILL 

trock  eounted  Longyear  44 

-  tt.  TOTAL  NO  or  OVCR.  J»*IWR#CO  S  WNO»»rW,»*CO  ■ 

•UROCN  SAun.es  TAXCM I 

-  lA,  TOTAL  MOUOCR  CORg  DQXCS _ 6 _ 

tS- CLCVATION  CROUNO  WATER  ,S22.3 


>  IT.  CLCVATION  TOR  or  mol£  -  527. 
C  -■■■  — '  '  " 

•  l>.  TOTAL  CORE  RtCOVCRT  TOT  OORIWg 

.  It.  SICNAJURC  OrjMincTOR 


or  iNsncTOR 


Sandstone:  (cone) 


ILCORC  IROX  OR  I  remarks 

recov*  IsAunel  (OtaiiAt  cnm>  «»«•/ 1***,  ^ptHtt 

CRY  I  NO  I  wttIKttInt.  •«..  n  tltlJIUtM} 


Box 
100%  #3 


bedding  plane 
broken  plane 

...oieaceous  bedding  plane 
bedding  plane 


Run  tf3 

Tape  depth. . .16.9 
Run  length. . . .5.8 

Recovery . 5.6 

Loss . 0.2 


bedding  plane 

broken  zone  (oodcratcly 
broken,  caechanical.  0.2 
loss) 


broken  zone  (slightly  bkn 
to  severely  broken  @  bott<  ta 
oechanical)  ^ 


bedding  plane 
bedding  plane 


carb.  bedding  plane 

Coal:  aodcrately  hard» 
black,  blocky,  shalcy  @  t 
broken  with  0.2  loss. 

~  ShaleT soft,  brown,  claye 
carb.  @  top,  occ.  Iron 
1  noduals. 

^broken  plane 


DRILLIMG  LOG 
I-  ^noJecT 


IOtVIJiCM 

Ohio  River  Division 


H<»l#  No.CG-1 

lUkUAt'kATION  ■  I 

.  Huntington  Difitrlrr  of'4  ixttti 

'  K.sittAMorynior  tiT  <>**  dtaaond  core 


t.  ^CCATIOH  SlMUnf  - 

gca.-4-f50«  centerline 

»7oAIUUN«  A«NCY,  ,  '  - 

Boylcs^Sros.'Drilling  Co. 


(.  OlftCCTION  or  MOt.e 

{^vCKTtCAk  ^>HCLIWga_  _  _ ec6.  AAO*4V*(»l4 

1  THicKwtstof  cvt^BuwotH  0.8  rock  not  sampled 
t  De»TH  oogteo  >wTo  woe>c  75  ^  ^ 

♦.  TQT/c  ec»TH  Of  hclc  75.9 
tLCVAtlON]  atPTH  |L«tN0j 

52;. 6  0  »  _ « _ 4 _ 


•  2,  MANUFACTUnen  »  Oe^lCHATlON  «F  CRIbW 

’  crock  :^unted  Longyear  44 

.  1}  roTALMO  orov£»-  |e«»iuA»et>  ■ 
<OAOCMSAM»t,t>TAKgW|  ! 

•  lA^TorAc-wuMtcx  coAg  eolces  22 

IS.  CbCVATlON  CAOUND  WATCft 
'  {ITAATCO  ICO 

ii.0ATeH0Le  |  2-2-88  J  ; 

•  17,  CtCVATION  TQA  QP  WOLE  527 

•  It.  TOT  AC  CQAt  ACCOVCAY  fOA  80AIMC 
.  is,  JtCMATOAE  Of  WIPgCTOA  y' y 

■fi’/y:./  c 


IlCOAC  »OX  OA  I 
Accov.  UauplC 
CAY  I  MO.  I 


Rock  not  stapled 

Shnlo!  .soft,  grny 
Sandstonet  aoderacely  hard 
aedlua  to  fine  grained, 
light  gray,  aicaceous,  occ 
cross  bedded,  occ.  iron 
stained 


AtMAAKS 

(DtOii^t  tim»,  w»i»i  i4$»,  4*p€h  «/ 
tfihttlfli,  •!*  ,  II  •ltnlllfni> 

t  ^ 

Roller  bit  was  used  ' 
from  top  of  rock  to  0.8^ 


Run  9\ 

Tape  depth. ..4.9 

Loss . .  .0.0 

Drill  tiBe...:!5 


broken  plane:  524.2 


lOOX  water  return 


Run  n 

Tape  depth. ..10.0 

Loss. . . . .0.0 

Drill  tine. . . . : 15 

lOOX  water  return 


Run  »3 

Tape  depth. ..15.1 

Loss . O.i 

Drill  tlac....:lS 

lOOX  water  return 


acch.  broken:  512.4 


broken  plane:  SlO.l 


7?**  18  36  AACVIOUJ  COITIONS  AAC  OASOLCTC 


Run  M 

Tape  depth. 

..19.1 

Loss . 

...0.0 

Drill  tiac. 

....  20 

100%  water 

return 

Yatesvillc  like.  Ph<\>;e  IT  CC-! 


olviSiON  -  _  - 

DRILLING  LOC  Ohio  River -Division 

t.  PMOJCCT  ■ 

YatesvlUe  Lake,  Phase .II 


i  INSTALLATION  '  j*» 

Huntington  District  1^' 

w,  Mig  Awo  TYPt  py  8IT  4“  dlaaond  cof6 


Hoi*  Ho 

ISHCCT  I  I 
OF  '4  SHCtTS  I 


12  MANUFACTUReN  S  OESIONATlOH  OF  OFIILL 

'  truck  counted  Longyear  44 

.  ij.  TOT/^  NO^F'ovea.  5«n_'A*eo  ,uhoi5iur*co 
^SuaCCNSAMOLtSTAKCNI  ' 

•  i*  TOTAt^wQwsea  coat  ooxcs  22 

IS.  CLCVATioN  oaouNO  wATca 


(/  OIRECriON  OF  HOLE 

r^VtNTlCAL  QiNCLINCO. 

?  thickncssot  ovgaouKOCN 
•  OeOTH  OAII.t.eO  into  ROCK 
».  total  OCRTH  of  HOLt 
clcvationI  oeaTNiLCceNoj 


ISrARTCP 

I*  oAT«HOL«  I  2-2-88*  .  ^ 

-  17.  CLCVATION  TOO  OF  HOtC  527 . 6 

t  I  "  1.  — II  lai  I  II  — P—I 

•  t*  TOTAL  coat  accQvcWY  for  »oaiNg _ 

.  I».  WCNATORS  O^  I^OeCTOR  -  . 

%coRe.  sox  0*  ftCMARK 

RCCOV-  SAMAlC  lT>ttUmt  tbnt, 

CRY  NO.  tMAl/MrlnC.  u 


0.8  rock  not  saapX 

75.1 _ ' 

75.9 _ 


ICOMALCrCD 
.  2-2-88 


alcaceouu  bedding  pn*:  506|3 


alcaceous  bedding  pn»!  504  3 

Sandstone:  aodeiatcly  haVd  r^OOZ. 

%  coarse  to  fine  grained. 

^1  light  gray,  congloacratlc . 

I  w/  nua.  br.  sllcstone  rock 
I  fragtaencs,  occ.  coal 
I  I  scrlnRcrs. 

L.*-Shale:  «.•  bk..  enrh..  slk. 

!\503.I  -  502.8  _  _ 

Coal';'  Koef.  , 

^*Upvr.  0  top.  ah«  9  aid. 
a\  Shales  s.,  dk.  gr.,  nod. 

\\  broken  w/  O.l  loss  _ 

\  Claystoner  s. .  br..  sVi. 

uarlii -  , 

Slltstone;  soft  to  aoderat  jiy 
hard,  light  brown,  nua. 
coal  stringers,  thin  Incbc  . 
sandstone  layers,  occ. 
sandstone  rock  frags.  q?^; 

clayey  @  497.5  -  496.7 

*1  Shale;  s.  to  ood.  h.,  gr, 
sit.  carb.»  occ.  plant 
fos.,  thin  Intbd.  grcenlsl 
gr.  sandstone*  occ.  br. 
slltstone  rock  frags., 
thin  Intbd  of  siltstone. 

.^broken  bd  pn.:  496.6  _  Iqq^  Box 

^broken  plane:  494.4 
mecli.  broken  494.0 


REMARKS 

(DiflllAi  (Mi«,  wttft  lot*.  44pth<t 
wtttmrinft  if 

f 

Run  i?S 

Tape  depth 

..24.1 

...0,0 

Drill  Cine 

,..:20 

lOOZ  water 

return 

Run  i?6 

Tape  dentn 
Loss . 

,.26.6 

...0.0 

broken  plane. 490.4 


aech.  bka-  O.l  loss.  488. 


fourdatxcn  grout  hole 

gro'.’t;  487.8  - 


cHO  FORM  Jg36  RRcviows  coinoNS  •««  oasoLCTs 


Drill  ticic....:15 
100%  water  return 


Run  #7 

Tape  depth. . .30.3 

Loss.... . 0.1 

Drill  time...  :23 

100%  water  return 


Run  ^8 

Tape  depth. .  .33.3 

Loss . 0.0 

Drill  tinic....;20 

.1^5  water  return 


Sun  ^9 

Tape  '^eprh.  .38.7 
Loss. ........ .0.0 

Drill  tiae . ?5 

100%  water  return 


Yite*»vtl»e  lake.  T)  I  C^-l* 


1 1  III  j  I  Ti  Tp  I 


eN.GfORM18  36 


’ncvicus  eoiTioH$  arc  eetotevc 


( (  - 


alaxuIijJULLiii 


K«)«H*.CC-3 


IS-ttT  1 

Stszistzoa  Olssriec  le#-?  s»^trs 


eua^*f»^C#  &■ 

trc^ek  3»e3W  Locsyear  44 


tl.  T7r«S.  *9.  dvt*- 
•0C9C««MXCS  TMC« 


Sock  ooc  sospled 


Sosdstone:  o^.  h-,  ced.  * 
f,  g..  It.  gf..  aic-.  pcc. 
x->bd.»  occ.  fcr.  sta. 
aic.  bd.  pn.:  S1S.8 
Jt.  45*:  518.7  -  518.5 
Bod.  broken  sic.  bd.  pos. 
w/  croces  of  greuti  517.4 


Rw/  croces 
517.3 
bd.  pn.: 


-bd.  pa.  fil.  w/  groat  0.02 
thick:  513.3 

”  *^bka.  pn.  w/  grout:  513.0 
=  :;^fcka.  pa.  w/  grout  tr.:512. 
Vsil-  bkn-  bd.  pns.  fil.  vi 
grout:  520.5  ”  512.3 
;}-.sic.  bd,  pa.:  511.5  4  511. 

ale.  bd.  pn.:  510.9 

bkn.  pn.  «/  tr,  of  grout: 

510.5 

bkn.  bd,  pn.  «/  tr.  grout 

~j  509.2 

Lhl.  eog.  jt.  w/  grout: 
509.2  -  509.1 

bd.  pn.:  507.8  &  507 

^-..aic.  bd.  pn.:  507.1  &  507 

^  Sandetone;  aod.  h..  aeiT~ 
\  -  f.  g.,  cong..  claystone 
-y\  rock  frags.,  coal  stringe 
U-fi-feo.UoS: _ — 

\  sh.  8  top  v/  tr.  of  grout 
Claystone:  s . .  br •  *  car^  1 
@top.  occ.  s.s.  nod.(  I 

\ gradational  sa.  0  bott<».| 
bkn:  505.8,  505.7.  505.6 
t.  504.2 

Sandstone:  tsod.  b.,  oed. 

-  f.  g..  It.  gr.,  talc. 
\-bkn.  pn.;  502.7 

ang.  grout  hole  w/  backfi 
504.3  -  501.9 


« 

Roller  bit  vas  used 
froa  top  of  rock  to 

2.0*  depth 

Run  fl 

Tape  depth.. 

6.6 

0,0 

Drill  tine.. 

:20 

water  return 

1002 

Run  12 

Tape  depth.. 

.11.7 

..0.0 

Drill  tine.. 

..;1S 

water  return 

1002 

Run  13 
■^apo  depth. 

.16.2 

..0.0 

Drill  tlBc. 

..;30 

water  return  lOOZ 

Run  #4 

I  ■  “irnmodd 


CMC  form  18  35 

PdCV  OV$  COITION'S 


Tape  depth... 

20.7 

Loss . 

.0.0 

Drill  tisc.  > 

,..20 

water  return 

1002 

fW 


OlVISICw 

DRILUHG  LOG  Ohio  River  Division 

w  Moiccr 

Yacesville  Lake,  Phase  II 

sea.  S460,  38.1  dovnscreaa  of  centerline 

i^cita.LiMCAseNCT 

Bovles  3ros.  Drilling  Co. 

«.  MOLC  (A»  M  «MI*| 

mw  itf*  #■!<.>  ij  ]  C(!'4 

v  MAWC  cr  CItILLCW 

Bill  tfosack _ 

•Tomkticm  or  nslc 

(jpvCATiCAb  r~tm<i:iNCO  age.  #<iOM  wtmt. 

7.  TwiCKitcts or  ovg«»u*gc>i  2.2  rock  not  aaanled 

».  crrTM  OftiuLCo  INTO  rocK  19.3 

».  TOTAi,  ctrtH  cr  wote  '  21.5  _ _ 

CLCVATICN  Ct»7M  LCCtNO 

_ ow _ < _ i _ 


_ HoUHo.  _ 

ilNlTALLATlOM  »M«CT  { 

Kontingcon  District  or  p  twggTs 

lio.siieAiioTYrt  or  IT  4”  dlaaorid  core _ 


tz.  lUaurACTUAgirS  CgSIONATlON  or  MILL 

track  Bounted  Longyear  44 


Rock  not  saapted 


I*.  TOTAL  Witwgn  CQAg  OOKgt _ 6 _ 

15.  CLCVATIOM  C«OUWO  VATgM 

{•rAMTce  Icow^LCTco 

n-o^ic^LC  j 

IT^  gLtVATlOW  TOr  Of  NQLC 

15.  TOTAL  ce«e  wgcovguv  row  ocaiwq _ 99’ 

n.'^M^TUAC  or  IMl^CTCH  _  y 

_ 

II  <  TCOag  sox  Oft  ftgUAftX5 

ACCOV.  SAy^e 
CAY  NO 


Roller  bit  was  used 
froa  top  of  rock  to 
2.2*  depth. 


Sandstone;  sod.  hard, 
sediua  to  fine  grained, 
light  gray.  ale.,  occ. 
x'bd.i  occ.  fcr.  sta. 


Run  #1 

Tape  depth. . . .7.3 

Loss. ........ .0.0 

Drill  tiac....;lS 

water  return  lOOZ 


,  _ _ bd.  pn.  fll.  w/  grout:  51). 9 

..—low  ang.  Jt.  30*:  510.8  ' 
510.7 

^bd.  pns,:  510.5  i  510.3 
.  bd.  pn.;  509.1 


^bd.pn.  fll.  w/  grout  0.01 

Congloaeratc:  aod.  h.,  bi 
claystone  rock  frags.. 


Run  #2 

Tape  depth. . .12.6 

Loss. . . . 0.0 

Drill  tlae _ :15 

water  return  1002 


EHG  FORM  1336  fftcviooi  coitions  ahi  ossoLCtt 

MAP  71 


\  Run 

Tape  depth. . 

16.9 

Loss . 

.0.0 

Drill  tlae.. 

.:15 

water  return 

1002 

Run  ^4 

Tape  depth. . 

21,5 

Loss . 

.0.1 

Drill  tine.. 

.:15 

water  return 

1002 

Yatesvllle  Lake,  Phase  III  CG-4 


'rkA\' 


drilling  LOC^  Ohio  River  Division  r"*HmrtYogton  District 


3k>.  Phase  II 


Kuncln^con  District  1^  ^  ^ 

I  ■  ■  -I  .-  ■  for  2  ixecTf 


>-  OAiulINC  ACtNCV 

Boyles  Bros-  Drilling  Co. 


WANUrACTuKCft'S  Ot«ICNATIOM  Or  CAILL 

truefc  tsounted  Longyear  44 


iiKtiCMAiyAc  Of  l^rccTOii  ^ 


[CLCVATIOM]  OerTH 


CLAUiriC  ATiO>f  Or  HATCeiALS  ^CO«£  VOX  0«  I  ACUAKKC 

MO.  •re..*/»»<n<f»<v»3) 


Bottoa  of  Hole 


Pressure  Tost  Data 
gauge 

Interval  press,  f^o^ 
(ft)  (psi)  (cf  \ 

5.0  -  21.4  5.0  0.0  : 

10.0-21.5  10. 0  0.0* 


36  'Atviout  CDtTIOMS  aAC  0 


Yates.vlUe  Lake*  Phase  U  CG-4 


f'f-lTir.i  -  I-  -  -  -  Wol»Wo.  <*C-S 

_o„io  .xve.  r; 

u  uke.  Phas.  II  ir~n 


*.  oiRccrtos  or  Mon — —  —i 
Cj^vCftTICAi.  ntWCLINgp  _ 


OtPlH  OWILtCO  IHTQ  HOCK  20.7 


■rock  aounted  Longyear '44 _ 

or*c  wuwac*  cone  »oxe<  5  ~ 

^  «-gV*tlOM  OOOWO  WATgH  *'  *"  ' 

[  jlc  OATCNOte  “  |COM»i.cTtO 

ly  CLCVATlONTO^OfMOLC  Sjfi.Q  ' 

9TACC0*eAeC0VCAYf©J»*0AiKa  . 

i**.  »l6MiUuAe  or  IWSAgCTOA  "  ~ 

■  /T/  r- 

eCASSiriCAriOMOr  MATC<tlAL£  %CO»t  fcox  0*  ! 

ty  NO.  tfe .  II  fitJinitpJi) 


Rock  HOC  saoplcd 


Sandstone;  eod.  h.,  tacd.** 
f.  g..  lc«  gc.,  mtc.,  occ. 
fcr.  sta.,  occ.  x-bd. 


Roller  bit  was  used 
from  cop  of  rock  to 
1.8’  depth 


fcr.  sta,  jt.  45*:  522,5 
522.2 


Run  tft 

Tape  depth. . ..7.1 

Loss . 0.0 

Drill  tifse . 15 

water  return  100% 


Blc.  bd,  pn.:  517.4 


Run  P2 

Tape  depth. . , 12,4 

loss . 0.0 

Drill  tlnc....:25 

water  return  100% 


c  void  filled  u/  grout:  514  S.-100J' 
-  514.4 

"  broken  zone;  sev.  bkn. .  Ji  . 

Z ..  §  45*.  30.  tr.  of  grout; 

"lA  513.9  -  513.6 

\V-bd.  pn.  «/  grout  tr.:  513  4 
--\\-bd.  pn.:  513.3 
N-bIc.  bd,  pn.:  512.5 
^^bd.  pn.  w/  grout  tr.;  5U  7 
'—broken  pn,:  511.5 
,  _y^bd.  pn.  w/  grout  tr.:  511  0 

Conslomcrato:  nod.  h.TVr 
claystono  rock  frags..  It 
gr.  aed.  g.  sa  aatrix, 
occ.  coal  stringers  |  I 

bkn.  pns.:  509.6  &  509.4  I — 


Run  n 

Tope  depth. . . 17.9 

loss . 0,0 

Drill  tine . 15 

water  return  100% 


crto  ft  “  Coal?  BOd.  h.,  bk.,  block  , 

_JQa.O-  19^ - -  COP.  _  _ 

-  Claystbne;  s.,  br..  cl..' 

Z  carb.  @  top 

^^FQg  ' _ L _ se.:  507.6,  507.5.  50  .,8,  5(6.3  _ 

•aevjouj  COITIONS  AacoetovcTc  ^o«ct  “  iMoutNo 

'THAs'ifritr-  Yotesville  lake.  Phase  11  '  CO-5 


•  OlVISiOH 

PRILLIH*?  LOG  .  Ohio  River  Division 

1.  »*OJlCt 

Yatesvlllft  Lake.  Phase  II _ 


V  DRILlilNS  ACCMCV 

■  Bovleg  Bros.  Driving  Co. 

4<HOLC  NO<  Ma  m/*< 


MSTALbATION 

^  Honclngton  District 
to  stze  AMO  Tv^  eiT  4"  . 


i,  NAME  OF  C 

(.  OIRCCTIO^ 
(^VCRT)C 

OF  MOLE 

7.  THICKNCS 

OCRTM  OA 

OFovCRauROCN  I.ft  rock  not  saonled 

vEca  INTO  ROCR  20.7 

CLCVATtOMj  &C»7H  CCOCNO 
_506a_9.  _L 20V _ «  . 


.  12.  MAMUPACTURER'V  OCSIONATION  OF  OAlLk 

tmck  rountetl  Longyear 


i«  TOTAt,  women  cone  fcoxtt  6 
<s<  etevATiON  CROUNO  watca 

•  STAiireo  icovrt 

n-gtgVATIOMTOAQFHQLg  526.9 

f  >  TOTAi,  CORE  RCCOVCftY  FOR  BOAIMC _ 

l»  SlOMATURC  OFJNSAgCTO* 

1 «  » eoAt  sox  OR  - 

'**  RECOV.  tAURLC  fDtinttii  rto 

CRT  NO  wlhttlnt. 


C'taystone:  (cont) 

**Slitsto^':  s.*  It.  br.T 
gradational  w/  c.  6  bottoo 

cl.  at!.:  505.3 _ 

Sandstone;  aod.  h.»  oed.  • 
f.  g..  It.  gr..  olc. 

Bottom  of  Hole 


Run 

Tape  depth. . .22.5 

Loss. . . .0.0 

Drill  tioe....:lS 

water  return  100% 


Pressure  Test  Data 
gauge 

interval  press.  flo\ 

(ft)  (psl)  (cfi 

4.3  -  10.9  5  0.0 

0.«>  -  17.5  11  0.0 

7.5  -  22.5  17  0.1 


1836  PRCVIOUJ  COITtONS  ARC  OajOtCTC 

'TKAV^f'  rt  •VT' 


YitesviUe  lake.  Ph.i'.c  11  CC-S 


.  CtViSION 

ORiLLIHG  LOG  .  'Ohio  River  Oivislofl 
»,  nnoizct 

Yatesville  La’ite.  Phase  II  -  ^ 

vocatjom  ' 

sta.  6-t-25,  ‘25*  dovnstrean  of  centerline 

I.ONILklNSACeNCY 


-  _ Holt  H».  CG«7 

’  iWsYaluATION  '  iSKCCT  1- 

Hunclngcon  District _ •  q,  2  snttrs 

w|5iieAjroTvt«'o^|^^|''diaaondTcc^e~^^~~ 


J12  MANUFACTUKCR  S  OC^CNATlON  OF  OM<U^ 

I  truck  mounted  Longyear  64 


Jf)  rOTAL  NO  OF  OVEN* 

1  •UNOCMSAHFLM  TAKEN} 


».  DIRECTION  OF  HOUE 

{^V«RTIC*».  r~1lNet.1NEO  -  a«a  FROM  VENT, 

T.  TNicKNCEtOF  OVCA8UADCN  [,9  not  ■sampled 

*  DEPTH  ORILLCO  INTO  ROCK  {9,2 
TOTAL  OCPTM  or  HOLE  21.1 
ELEVATION  DEPTH  LeCENO 

-52^Q _ 0  i  I  « _ i _ 


Rock  not  sampled 

Sandstone!  mod.  h.»  oed. 
f.  8*.  It.  gr.,  ale.,  oc 
x~bd.»  occ.  fer.  sta. 


- 1-^ 

{m  total  number  core  sokes 

.  '  --"I 

|l»^  ELEVATION  CROUND  WATER  | 

‘  1-28-88 

ST.  ELEVATION  TOP  OF  HOLE 

528.0 

TOTAL  CORE  weCOVERY  FOR  tORINC 
j*/siCi7atuRE  OF  i^TPECTOR  *  / 


jt.  w/  45*  anR.:  521.9  - 


aech.  broken:  520.7 


oech.  broken:  5n.3 


sech.  broken;  515.1 


broken  zone;  scv.  bkn.» 
0.1  loss*  so.  C.  grout 
lays.:  512.9  -  512  3 


Conglomerate:  mod.  h.» 
br.  claystone  rock  (rags 
acd.  g.  It  gr.  sa.  eaatri: 
coal  stringers  9  bottoa. 
bkn  v/  0.3:  510.2  -  509. 

_Coal:-aod-^b^.  bk..  bloc 
Claystone:  s..  cl.»  grad 
w/  coarser  with  depth 


^^*AR  7?^  1836  PREVIOUS  EDITIONS  ARE  OtSOLETE 


SCORE 

RECOV. 

CRT 

BOX  OR 

sample 

NO 

1 

REMARKS 
imm.  io**< 

* 

Roller  bit  was  used 
from  top  of  rock  to 

1.9*  depth. 

Box 

111 

Run  tfl 

Tape  depth. . . .6.3 

Loss . O.l 

Drill  time. . . .:25 

w.uer  return  1002 

98Z 

-  • 

Box 

n 

Run  92 

Tape  depth. . . 10.7 

Loss . 0.0 

water  retuin  1002 

_  jpo; 

Box 

#3 

- - 

— 

Run  n 

Tape  depth. . .16.0 

Loss . 0.1 

Drill  time. . ..:20 

Box 

water  return  1002 

.2.8X. 

Box 

#5 

Run  f' 

Tape  depth... 21.1 

Loss . .  .0.3 

/ 

tional 

water  return  1002 

942 

Yatesville  lake.  Phase  II 


